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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve starting 
performance by reducing influence caused by a load 
at starting of an engine. 

SOLUTION: A cam sensor 155 detects a crank angle 
depending upon a position of a cam shaft 69 and 
determines whether the crank angle is positioned in a 
forward area wherein there is a slight load or in a 
reverse area wherein there is a heavy load at start-up 
of an engine. In the case in which the crank angle is 
positioned in the reverse area, a starter motor 171 is 
caused to reverse and the position of the crank angle 
is shifted to the forward area prior to a starting 
operation by a driver. Consequently, the engine 
starter can be responsive to the starting operation 
rapidly for running a vehicle. Particularly, the engine starter controls a crank shaft so that it 
may correctly stop in the forward area by considering inertia revolution in reversing. 
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* NOTICES* ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] When a location is located to a normal rotation field whenever [ crank angle ] at the time 
of engine starting actuation, while rotating a starter motor normally, when a location is located to an 
inversion field whenever [ crank angle ] In the engine starting system it was made to rotate normally 
after reversing a starter motor until the location went into said normal rotation field whenever [ crank 
angle ] Engine starting system characterized by providing a speed detection means to detect the 
rotational speed of the crankshaft in the predetermined position before going into said normal 
rotation field at the time of the inversion from said inversion field, and the control means which 
controls the halt timing at the time of the inversion of said starter motor based on said rotational 
speed. 

[Claim 2] Said rotational speed is engine starting system according to claim 1 characterized by 
detecting by the time of concentration from inversion initiation of said starter motor to said 
predetermined position. 

[Claim 3] It is the engine starting system according to claim 1 or 2 characterized by being constituted 
so that said control means suspends the inversion of a starter motor when said rotational speed is 
beyond a predetermined value, and the inversion of a starter motor may be further stopped after 
predetermined-time progress, when said rotational speed is under a predetermined value. 
[Claim 4] It is the engine starting system according to claim 1 to 3 which said predetermined 
position is a crank pulse detection location of the schedule outputted in this side which goes into said 
normal rotation field in the inversion direction, and is characterized by stopping the inversion of a 
starter motor when a location goes into a normal rotation field whenever [ crank angle ] before this 
crank pulse was detected. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/c^^ 7/6/2005 



CLAIMS 



JP,2000-2830 1 0, A [DETAILED DESCRIPTION] Page 1 of 1 6 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to suitable engine starting system to make 
effect of load torque small at the time of starting, and raise startability about engine starting system. 
[0002] 

[Description of the Prior Art] If an engine will stop automatically if a car is stopped, a throttle grip is 
operated from a idle state and start is directed from consideration of an environment or a viewpoint 
of energy saving in order to hold down the exhaust gas and fuel consumption at the time of an idling 
especially, the engine shutdown starting control unit which restarts an engine automatically and is 
made to depart from a car is known (JP,63-75323,A). 

[0003] On the other hand, in order to make small effect of the load torque at the time of starting, 
after rotating a starter motor (starter) in the reduction direction of load torque, the engine starting 
system it was made to make the engine hand of cut (the normal rotation direction) of normal rotate a 
starter is once known (JP,7-71350,A). 
[0004] 

[Problem(s) to be Solved by the Invention] There is the following trouble in the above-mentioned 
engine starting system which controls the hand of cut of a starter and raises startability so that it may 
be made to rotate normally, once it reverses a crankshaft. That is, when you try to make it stop once 
reversing a crankshaft, it is difficult to stop a crankshaft by inertia rotation at tire time of an inversion 
in a desired location. Therefore, in spite of having reversed the crankshaft, effect of the load torque 
at the time of starting might be unable to be made small. 

[0005] This invention solves the trouble of the above-mentioned conventional technique, and when 
once reversing a crankshaft and preparing for starting it not only being able to shortening the time 
amount to start, but, it aims at offering the engine starting system which can lose the effect of load 
torque as the halt location after an inversion turns into a desired location. 
[0006] 

[Means for Solving the Problem] While rotating a starter motor normally when this invention has a 
location in a normal rotation field whenever [ crank angle ] at the time of engine starting actuation in 
order to attain the above-mentioned purpose In the engine starting system it was made to rotate 
normally after reversing a starter motor until the location went into said normal rotation field 
whenever [ crank angle ] when a location was located to an inversion field whenever [ crank angle ] 
The 1st description is in the point of having provided a speed detection means to detect the rotational 
speed of the crankshaft in the predetermined position before going into said normal rotation field at 
the time of the inversion from said inversion field, and the control means which controls the halt 
timing at the time of the inversion of said starter motor based on said rotational speed. 
[0007] Moreover, this invention has the 2nd description in the point that said rotational speed is 
detected by the time of concentration from inversion initiation of said starter motor to said 
predetermined position. Moreover, said control means suspends the inversion of a starter motor, 
when said rotational speed is beyond a predetermined value, and this invention has the description in 
the point constituted so that the inversion of a starter motor may be further stopped after 
predetermined-time progress, when said rotational speed is under a predetermined value. 
[0008] Furthermore, said predetermined position is a crank pulse detection location of the schedule 
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outputted in this side which goes into said normal rotation field in the inversion direction, and this 
invention has the 4th description in the point of stopping the inversion of a starter motor, when a 
location goes into a normal rotation field whenever [ crank angle ] before this crank pulse was 
detected. 

[0009] According to the above 1st - the 4th description, based on the rotational speed of the 
crankshaft under inversion of a starter motor, the error of the halt location accompanying inertia 
rotation can be presumed. Therefore, in consideration of this error, as a location is located whenever 
[ crank angle ] in the request location of a normal rotation field, it is controllable. 
[0010] A crank can be stopped in a desired location by judging with judging with there being inertia 
rotation large when there is rotational speed of extent which is before a normal rotation field 
especially according to the 3rd description, and a starter motor stopping immediately, and a location 
not reaching a normal rotation field whenever [ crank angle ] in inertia rotation, when rotational 
speed is low, and carrying out a fixed time amount inversion of the starter motor further. 
[001 1] Moreover, in the 4th description, it is the case where the inversion starting position is 
approaching the normal rotation field extremely, and when detecting a normal rotation field before 
detecting the crank pulse of a schedule, if a normal rotation field is detected, the inversion of a starter 
motor can be stopped immediately. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. Drawing 2 is the whole motor bicycle side elevation carrying the engine starting system 
which is 1 operation gestalt of this invention. In this drawing, it is connected through the floor 
section 4 with low car-body anterior part 2 and car-body posterior part 3, and the car-body frame 
which makes the frame of a car body consists of a down tube 6 and a Maine pipe 7 in general. A fuel 
tank and a RAGEJJI box (not shown [ both ]) are supported with the Maine pipe 7, and the sheet 8 is 
arranged in the upper part. A sheet 8 can serve as the lid of the RAGEJJI box established in the 
lower part, and since it is closing motion of a RAGEJJI box, it is supported rotatable by the hinge 
device which was prepared in the anterior part FR and which is not illustrated. 
[0013] On the other hand, the steering head 5 is formed in the down tube 6, and front fork 12A is 
supported to revolve with the car-body anterior part 2 by this steering head 5. While handle 1 1 A is 
attached in the part prolonged in the upper part from front fork 12 A, front- wheel 13A is supported to 
revolve at the tip of the part prolonged caudad. The upper part of handle 1 1 A is covered with the 
handle covering 33 which served as the gauge board. 

[0014] In the middle of the Maine pipe 7, the link member (hanger) 37 is supported to revolve free 
[ rotation ], and connection support of the rocking of the swing unit 17 is enabled to the Maine pipe 7 
by this hanger 37. The four stroke cycle engine 200 of a single cylinder is carried in the anterior part 
at the swing unit 17. It applies to back from an engine 200, the belt type nonstep variable speed gear 
35 is constituted, and the moderation device 38 is connected with this nonstep variable speed gear 35 
through the centrifugal-clutch device mentioned later. And the rear wheel 21 is supported to revolve 
by the moderation device 38. The rear shock absorber 22 is infixed between the upper limit of the 
moderation device 38, and the up flection of the Maine pipe 7. The inlet pipe 23 which extended 
from the cylinder head 32 of an engine 200 is connected to the anterior part of the swing unit 17, and 
the air cleaner 25 connected with the carburetor 24 and this carburetor 24 is further arranged in it by 
the inlet pipe 23. 

[0015] The end face of the kick arm 28 fixes at the kick shaft 27 projected from the transmission 
case covering 36 of the belt type nonstep variable speed gear 35, and the kick pedal 29 is formed at 
the tip of the kick arm 28. The grandstand 26 is pivoted in the pivot 18 prepared in the lower part of 
the swing unit case 3 1 , and this grandstand 26 is stood on the occasion of parking (the chain line 
illustrates). 

[0016] Drawing 3 is the top view of the circumference of the instrument panel of said motor bicycle, 
and the standby indicator 256 and the dc-battery indicator 276 are formed with the speedometer 193 
in the instrument panel 192 of the handle covering 33. It warns an operator of the standby indicator 
256 being in the condition that an engine starts immediately and it can depart if it blinks at the time 
of the engine shutdown under halt starting control of an engine and a throttle is opened so that it may 
explain in full detail behind. If battery voltage falls, the light will be switched on, and the dc-battery 
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indicator 276 warns an operator of the lack of charge of a dc-battery. 

[0017] The starting switch 258 for starting the idle switch 253 and starter motor (starter) for 
permitting or restricting an idling is formed in the handle covering 33. The throttle grip 194 and the 
brake lever 195 are formed in the right end section of a handle 1 1 . In addition, although the root part 
of a throttle grip on either side is equipped with the horn switch or the blinker switch like the 
conventional two-wheel barrow, illustration is omitted here. 

[0018] Next, the configuration of the taking-a-seat switch arranged near the hinge region and hinge 
region for opening and closing a sheet 8 is explained. Drawing 4 is the mimetic diagram showing the 
structure of the hinge region for closing motion of a sheet 8. In this drawing, the sheet 8 which 
serves as the lid of the RAGEJJI box 9 is formed in the direction of an arrow head A free [ closing 
motion ] to this RAGEJJI box 9. In order to enable closing motion of a sheet 8, the link member 100 
which can be freely rocked centering on the hinge shaft 102 and the hinge shaft 102 is formed in the 
RAGEJJI box 9. On the other hand, the edge of the opposite side is combined free [ rotation ] by the 
side combined with the other end 102 of the link member 100, i.e., a hinge shaft, to the 2nd hinge 
shaft 1 10 prepared in frame 8a of a sheet 8. Therefore, a sheet 8 is rockable also in the direction of 
an arrow head B centering on the 2nd hinge shaft 110 while being able to rock it in the direction of 
an arrow head A centering on the hinge shaft 102. 

[0019] The spring 103 is infixed between the link member 100 and said frame 8a, and the sheet 8 is 
clockwise energized among drawing centering on the 2nd hinge shaft 110. furthermore — between 
the link member 100 and said frame 8a - the taking-a-seat switch 156 - preparing - when an 
operator sits down and frame 8a carries out specified quantity rotation a core [ the 2nd hinge shaft 
1 10 ] at the counterclockwise rotation in drawing, ON actuation is carried out and a taking-a-seat 
condition is detected. 

[0020] Then, said engine 200 is explained to a detail. Drawing 5 is the sectional view of starting- 
cum-the power plant connected with an engine crankshaft, and is a sectional view in the A-A 
location in drawing 2 . In drawing 5 , the crankshaft 12 supported by the swing unit case 3 1 equipped 
with the hanger 37 held at said Maine pipe 7 free [ rotation ] by main bearing 10 and 1 1 is formed, 
and the connecting rod 14 is connected with this crankshaft 12 through the crank pin 13. The inner 
rotor 15 of starting-cum-a power plant is formed in the end section of the crankshaft 12 jutted out 
from the crank case 9. 

[0021] The inner rotor 15 has the permanent magnet 19 attached in the peripheral face of the rotor 
boss 16 and the rotor boss 16. A permanent magnet 19 is for example, a neodium iron boron system, 
and is prepared in six places by the equiangular distance centering on the crankshaft 12. The rotor 
boss 16 has fitted into the tip taper section of a crankshaft 12 in the core. The flange material 39 is 
arranged at the rotor boss's 16 end (it is the edge of the opposite side in a crankshaft 12), and the 
rotor boss 16 is being fixed to the crankshaft 12 with the bolt 20 with this flange material 39. 
[0022] The minor diameter body 40 projected to said flange material 39 side is formed in the rotor 
boss 16, and the brush holder 41 is prepared for him free [ sliding ] to this body 40 at the periphery 
of a body 40. The brush holder 41 is energized in said flange material 39 directions with the 
compression coil spring 42. The brush 44 energized with the compression coil spring 43 is formed in 
the brush holder 41 . The other end is connected with the plate 46 of a centrifugal spark advancer (it 
mentions later for details), while the connection pin 45 prolonged in the medial axis of a crankshaft 
12 and parallel has penetrated to the rotor boss 16 and the end is joined with said brush holder 41. 
[0023] The stator core 48 of the outer stator 47 arranged in the periphery of the inner rotor 15 is 
being fixed to the swing unit case 31 with the bolt 49. The magneto coil 50 and the starting coil 51 
are wound around York 49a of this stator core 49, and body 49b which extended from the stator core 
49 has covered said brush holder 41 to it. The commutator holder 52 is connected with the edge of 
body 49b, and the commutator segment 53 is being fixed to this commutator holder 52 so that it may 
slide with said brush 44. That is, the commutator segment 53 is arranged in the brush 44 energized 
with said compression coil spring 43, and the location which counters. 

[0024] In addition, although only one brush 44 is shown by drawing 5 , that of required-number 
************** j s na tural to the hand of cut of not only one piece but this inner rotor 15. The 
number of a brush and a commutator segment and an example of a configuration are indicated by the 
prior (JP,9-215292,A) specification by these people. Moreover, when a brush holder 41 is deflected 
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by the crankshaft 12 side by the below-mentioned centrifugal spark advancer, the stroke of a brush 
44 is restricted to the specified quantity so that a brush 44 may separate from a commutator segment 
53. Between a brush holder 41 and a brush 44, the stop means which is not illustrated is established 
for a stroke limit. 

[0025] The centrifugal spark advancer 54 which switches automatically starting mode and 
generation-of-electrical-energy mode is formed in said rotor boss's 16 edge, i.e., the fitting section 
with crankshaft 12, side. The centrifugal spark advancer 54 contains said plate 46 and the roller 55 as 
a centrifugal-spark-advancer wait for deflecting this plate 46 in the direction of a medial axis of a 
crankshaft 12. Although what prepared resin covering in the metal heart is desirable as for a roller 
55, the thing which does not earn resin covering, or the whole may be formed by resin. The pocket 
56 which holds said roller 55 is formed in the rotor boss 16, and this pocket 45 has accomplished the 
taper-like cross section which became narrower in the outer stator 47 side like illustration. 
[0026] The radiator fan 57 is attached in said flange material 39, this radiator fan 57 is countered, 
and the radiator 58 is formed. Moreover, on the crankshaft 12, the sprocket 59 is being fixed between 
the inner rotor 15 and main bearing 11, and the chain 60 for obtaining the power for driving a cam 
shaft (referring to drawing 6 ) from a crankshaft 12 to this sprocket 59 is hung. In addition, the 
sprocket 59 is formed in one with the gear 61 for transmitting power to the pump made to circulate 
through lubrication oil. A gear 61 transmits power to the gear fixed to the driving shaft of the gear 
pump mentioned later. 

[0027] In the above-mentioned configuration, if a starting switch is pushed and an electrical potential 
difference is impressed to a commutator segment 53 with a dc-battery (not shown), a current will 
flow to a starting coil 5 1 through a brush 44, and the inner rotor 1 5 will rotate. Consequently, the 
crankshaft 12 combined with the inner rotor 15 is rotated, and an engine 200 starts. If the engine 
speed of an engine 200 increases, the centrifugal-spark-advancer wait 55 will receive a centrifugal 
force, and will reach the location which moved in the rotor boss's 16 direction of a periphery within 
the pocket 56, and was shown with the chain line in drawing. 

[0028] If the centrifugal-spark-advancer wait 55 moves, it will deflect, as the chain line also showed 
the connection pin 45 which is engaging with the plate 46 and the plate 46. Since the other end of 
this connection pin 46 is engaging with the brush holder 41, a brush holder 41 is deflected similarly. 
Since the stroke of a brush 44 is restricted as mentioned above, if a brush holder 41 deflects greatly 
rather than this stroke, the contact to a brush 44 and a commutator segment 53 will be severed. After 
a brush 44 separates from a commutator segment 53, a crankshaft 12 rotates by the engine drive, 
consequently it generates electricity with a magneto coil 51, and a current is supplied to a dc-battery. 

[0029] Then, the structure of the head circumference of an engine 200 is explained. Drawing 6 is 
[ this transverse-plane sectional view and drawing 8 of the engine side-face sectional view of the 
head circumference and drawing 7 ] these tooth-back sectional views. The piston 63 arranged in the 
cylinder 62 is connected with the small end side of a connecting rod 14 through the piston pin 64. 
The ignition plug 65 is screwed on the cylinder head 32, and the polar zone has attended the 
combustion chamber formed between the head of a piston 63, and the cylinder head 32. The 
surroundings of a cylinder 62 are surrounded with the water jacket 66. 

[0030] The cam shaft 69 supported by bearing 67 and 68 free [ rotation ] is formed in the upper part 
of said cylinder 62 in the cylinder head 32. The attachment 70 has fitted into a cam shaft 69, and 
reluctor section 72a for generating a cam pulse in relation to the cam sprocket 72 and the cam sensor 
155 is being fixed to this attachment 70 by ****** with a bolt 71. The chain 60 is hung on the cam 
sprocket 72. With this chain 60, rotation, i.e., rotation of a crankshaft 12, of said sprocket 59 (refer to 
drawing 5 ) is transmitted to a cam shaft 69. 

[003 1] The rocker arm 73 is formed in the upper part of a cam shaft 69, and this rocker arm 73 is 
rocked according to the cam configuration of a cam shaft 69 with rotation of a cam shaft 69. The 
cam configuration of a cam shaft 69 is determined that an inlet valve 95 and an exhaust valve 96 are 
opened and closed according to the predetermined stroke of a four stroke cycle engine. An inlet pipe 
23 is opened and closed by the inlet valve 95, and an exhaust pipe 97 is opened and closed with an 
exhaust valve 96. 

[0032] Although the exhaust cam and the air inlet cam are formed in the cam shaft 69 in one, these 
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cams are adjoined and the decompression-device cam 98 currently engaged only in the inversion 
direction to a cam shaft 69 is formed. The decompression-device cam 98 is rotated in the location 
which followed rotation of a cam shaft 69 at the time of the inversion of a cam shaft 69, and was 
projected rather than the periphery configuration of an exhaust cam. 

[0033] Therefore, it can change into the condition of having carried out the lift of the exhaust valve 
96 slightly at the time of normal rotation of a cam shaft 69, and the load in an engine pressing 
operation can be mitigated. Since torque when putting a crankshaft into operation can be made small 
by this, a thing small as a starter of a four stroke cycle engine can be used. Consequently, there is an 
advantage that the circumference of a crank is made to a compact and the angle of bank can be 
enlarged. In addition, when a cam rotates normally for a while, the appearance of the decompression- 
device cam 98 returns in the periphery configuration of an exhaust cam. 

[0034] The pump house 76 surrounded by the water pump base 74 and the water pump housing 75 is 
formed in the cylinder head 32. In the pump house 76, the pump shaft 78 which has an impeller 77 is 
arranged. Fitting of the pump shaft 78 is carried out to the edge of a cam shaft 69, and it is held free 
[ rotation ] by bearing 79. The driving force of the pump shaft 78 is obtained by the pin 80 which 
engages with the core of the cam sprocket 72. 

[0035] The air lead valve 94 is formed in the cylinder-head cover 81. When negative pressure arises 
in an exhaust pipe 97, this air lead valve 94 inhales air, and improves emission. In addition, each 
explanation is omitted although the seal member is prepared in here and there [ of a pump house 76 / 
surrounding ]. 

[0036] Then, the automatic transmission which changes gears and transmits rotation of an engine 
200 to a rear wheel is explained. Drawing 9 and drawing 10 are the sectional views of an engine 
automatic-transmission part, drawing 9 R> 9 is a driving side, and drawing 10 is a follower side, 
respectively. In drawing 9 , the pulley 83 for rolling V belt 82 almost is formed in the edge of the 
opposite side with the side in which the inner rotor 15 of starting-cum-said power plant on a 
crankshaft 12 was formed. A pulley 83 consists of piece of movable pulley 83b which can slide on 
shaft orientations freely to piece of fast pulley 83a and the crankshaft 12 with which the motion of a 
hand of cut and shaft orientations was fixed to the crankshaft 12. The holder plate 84 is attached in 
the field which does not contact the tooth back 82 of piece of movable pulley 83b, i.e., a V belt. The 
motion is regulated by the both sides of a hand of cut and shaft orientations to the crankshaft 12, and 
the holder plate 84 rotates by one. The dead air space surrounded by the holder plate 84 and piece of 
movable pulley 83b forms the pocket which holds the roller 85 as a centrifugal-spark-advancer wait. 
[0037] On the other hand, the clutch device which connects power with a rear wheel 21 is constituted 
as follows. In drawing 10 , the main shaft 125 of a clutch is supported by the bearing 129 by which 
fitting was carried out to the bearing 127 by which fitting was carried out to the case 126, and a 
gearbox 128. This main shaft 125 is attained to bearing 130, it depends 131, and piece of fast pulley 
132a of a pulley 132 is supported. The Kapp-like clutch plate 134 is being fixed to the edge of a 
main shaft 125 with the nut 133. 

[0038] Piece of movable pulley 132b of a pulley 132 is prepared for the longitudinal direction of a 
main shaft 125 in the sleeve 135 of said piece of fast pulley 132a, enabling free sliding. Piece of 
movable pulley 132b is engaging with the disk 136 so that it can rotate in one around a main shaft 
125. Between a disk 136 and piece of movable pulley 132b, the compression coil spring 137 on 
which repulsive force acts is formed in the direction which extends the distance between both. 
Moreover, the shoe 139 supported free [ rocking ] by the pin 138 is formed in the disk 136. A 
centrifugal force acts and a shoe 139 is rocked in the direction of a periphery, when the rotational 
speed of a disk 136 increases, and it contacts the inner circumference of a clutch plate 134. In 
addition, when a disk 136 reaches a predetermined rotational speed, the spring 140 is formed so that 
a shoe 139 may contact a clutch plate 134. 

[0039] The pinion 141 is being fixed to the main shaft 125, and this pinion 141 has geared on the 
gear 143 fixed to the idle shaft 142. Furthermore, the pinion 144 fixed to the idle shaft 142 has 
geared on the gear 146 of a power shaft 145. A rear wheel 21 consists of tire 21b inserted in the 
perimeter of rim 21a and rim 21a, and rim 21b is being fixed to said power shaft 145. 
[0040] In the above-mentioned configuration, when an engine speed is a thing at the time of an 
idling, a roller 85 is in the location shown as the continuous line of drawing 9 , and V belt 82 is 
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almost wound around a part for the minimum diameter of a pulley 83. Piece of movable pulley 132b 
of a pulley 132 is deflected by the location of the continuous line of drawing 10 R> 0 energized by 
the compression coil spring 137, and V belt 82 is almost wound around the overall diameter part of a 
pulley 132. In this condition, since the main shaft 125 of a centrifugal clutch is rotated with idle rpm, 
the centrifugal force which joins a disk 136 is small, and since the shoe 139 is drawn in the inner 
direction with the spring 140, it does not contact a clutch plate 134. That is, rotation of an engine is 
not transmitted to a main shaft 125, and a wheel 21 is not rotated. 

[0041] Then, if an engine speed goes up, the centrifugal force which joins a disk 136 will increase, 
and a shoe 139 overcomes a spring 140, is jutted out over the method of outside, and contacts a 
clutch plate 134. Consequently, rotation of an engine is transmitted to a main shaft 125, and power 
gets across to a wheel 21 through a gear train. 

[0042] On the other hand, if an engine speed becomes still larger, a roller 85 will deflect in the 
direction of a periphery with a centrifugal force. The location shown with the chain line of drawing 9 
is a location of the roller 85 in that case. If a roller 85 deflects in the direction of a periphery, since it 
will be pushed aside by movable pulley 83b at the fast pulley 83a side, V belt 82 moves to the 
overall diameter approach of a pulley 83. If it does so, in a centrifugal-clutch side, a compression 
coil spring 137 will be overcome, piece of movable pulley 132b will deflect, and V belt 82 will move 
to the diameter approach of min of a pulley 132. In this way, according to an engine engine speed, V 
belt 82 to the pulley 83 by the side of a crankshaft 12 and the pulley 132 by the side of a centrifugal 
clutch winds, the diameter of credit changes, and a gear change operation is achieved. 
[0043] As mentioned above, although it can energize to a starting coil 51 at the time of engine 
starting and an engine can be energized, with this operation gestalt, the kick-starting equipment 
which puts an engine 200 into operation by step actuation is used together. Furthermore with 
reference to drawing 9 , kick-starting equipment is explained. The follower locking-dog gear 86 for 
kick starting is being fixed to the tooth back of said fast pulley 83a. On the other hand, the support 
shaft 88 which has a helical gear 87 is supported free [ rotation ] at the covering 36 side. The cap 89 
is being fixed to the edge of the support shaft 88, and the drive locking-dog gear 90 which gears with 
said follower locking-dog gear 86 is formed in the end face of this cap 89. 

[0044] Furthermore, it is supported free [ rotation of the kick shaft 27 ] to covering 36, and the sector 
helical gear 91 which gears with said helical gear 87 is welded to this kick shaft 27. The spline is 
formed in the part projected to the exterior from the edge 36 of the kick shaft 27, i.e., covering, and 
the spline prepared in the kick arm 28 (refer to drawing 10 ) engages with this spline. In addition, a 
sign 92 is a friction spring and a sign 93 is a return spring. 

[0045] In the above-mentioned configuration, if a kick pedal 29 is broken in, a return spring 93 will 
be overcome and the kick shaft 27 and the sector helical gear 91 will rotate. When the sector helical 
gear 91 rotates a helical gear 88 and the sector helical gear 91 by treading in of a kick pedal, the 
mutual direction of torsion is set up so that the thrust which energizes the support shaft 87 to a pulley 
83 side may arise. Therefore, if a kick pedal 29 is broken in, the support shaft 87 will deflect to a 
pulley 83 side, and the drive locking-dog gear 90 formed in the end face of cap 89 will gear with the 
follower locking-dog gear 86. Consequently, a crankshaft 12 is rotated and starting of an engine 200 
of it is attained. If an engine starts, treading in of a kick pedal 29 will be weakened, and if the sector 
helical gear 91 is reversed by the return spring 93, engagement on the drive locking-dog gear 90 and 
the follower locking-dog gear 86 will be canceled. 

[0046] Next, the supply system of lubrication oil is explained with reference to drawing 1 1 . An oil 
feed zone is prepared in the lower part of a crank case 9. The duct 148 for introducing oil into an oil 
pan mechanism 147 is formed, and oil is inhaled by the trochoid pump 149 according to an arrow 
head Dl. A pressure is heightened, and the oil inhaled by the trochoid pump 149 is discharged by the 
duct 150, passes through a duct 150 according to arrow heads D2 and D3, and is breathed out in a 
crank case. 

[0047] Here, the gear 152 is combined with the pump shaft 151 of a trochoid pump 149, and the gear 
61 combined with the crankshaft 12 has geared on this gear 152 further. That is, a trochoid pump 149 
is driven according to rotation of a crankshaft 12, and is circulating the oil for lubrication. 
[0048] As explained above, with this operation gestalt, the bearing 1 1 which supports a crankshaft 
12 was adjoined and the sprocket 59 for making a cam shaft 69 drive and the gear 61 for the drive 
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for oil pumps were attached on the crankshaft 12. And the inner rotor 15 which contains a permanent 
magnet 19 in the location which is not a long distance has been arranged from the location 1 1 close 
to these sprockets 59 or a gear 61, i.e., bearing, the centrifugal-spark-advancer wait 55 of the 
centrifugal-spark-advancer style which switches starting and a generation of electrical energy 
automatically especially was looked like [ bearing 11], and has been approached and arranged to it. 
[0049] Next, arrangement of the sensor which outputs a crank pulse is explained. Drawing 12 is the 
side-face sectional view of the circumference of the crankshaft in which arrangement of the sensor 
(crank pulser) which emits a crank pulse is shown, and drawing 13 is this transverse-plane sectional 
view. In these drawings, a crank case consists of crank-case 99F and back crank-case 99R a front, 
and the crank pulser 153 is in the back crank-case 99R side, and it is prepared so that it may intersect 
perpendicularly with a crankshaft 12. And the edge 153a for detection counters the periphery edge of 
left crank 12L, and is arranged. Heights 154, i.e., the reluctor section, are formed in the periphery of 
said left crank 12L, it combines with this reluctor section 154 magnetically, and the crank pulser 153 
outputs the detecting signal of a crank angle. 

[0050] Then, an engine shutdown starting system is explained. In this system, it has idling limit 
mode and idling authorization mode. Speaking concretely, an engine's stopping automatically, if a 
car is stopped in idling limit mode, if an accelerator is operated by the idle state, an engine will 
restart automatically and start of a car will be attained (henceforth "halt start mode"). Moreover, by 
those with two kind, and its one, an idling is temporarily permitted to idling authorization mode after 
the first engine starting for the purpose of pre-heating operation at the time of engine starting etc. 
(henceforth "starting mode"). An idling is always permitted with an operator's intention (setup by the 
switch) other one (henceforth "idle switch mode"). 

[0051] Drawing 14 is the block diagram having shown the whole starting halt control- system 
configuration in an engine 200. In this drawing, starting-cum-the power plant 250 formed in a 
crankshaft 12 and the same axle is constituted by the starter motor 171 and AC generator (ACG) 
172, and the generated output by ACG172 is charged by the dc-battery 168 through the regulator 
rectifier 167. The regulator rectifier 167 controls the output voltage of starting-cum-the power plant 
250 to 12V thru/or 14.5 V. A dc-battery 168 supplies the load current to various kinds of common 
electronic autoparts 174 and main control unit 160 grades through a main switch 173 while 
supplying a drive current to the starter motor 171, if the starter relay 162 flows. 
[0052] The Ne sensor 251 which detects an engine speed Ne in a main control unit 160, The idle 
switch 253 for permitting or restricting the idling of an engine 200 manually, The taking-a-seat 
switch 254 which will close a contact and will output "H" level if an operator sits down on a sheet, 
The speed sensor 255 which detects the vehicle speed, and the standby indicator 256 which blinks in 
halt start mode, The throttle sensor 257 which detects the throttle opening theta, and the starting 
switch 258 which drives the starter motor 171 and puts an engine 200 into operation, The stop switch 
259 which answers brakes operation and outputs "H" level, and the dc-battery indicator 276 which 
will light up if the electrical potential difference of a dc-battery 168 becomes below a predetermined 
value (for example, 10V), and warns an operator of the lack of charge are connected. 
[0053] Furthermore, the ignition control equipment 161 which makes an ignition plug 65 light a 
main control unit 160 synchronizing with rotation of a crankshaft 12 (an ignition coil is included), 
The control terminal of the starter relay 162 which supplies power to the starter motor 171, the 
headlight which supplies power to a headlight 169 — the control terminal of relay 163, the control 
terminal of the vice-TATA relay 164 which supplies power to vice-TATA 165 with which the 
carburetor 166 was equipped, and the buzzer 175 that generates an alarm tone under predetermined 
conditions and demands cautions from an operator are connected. 

[0054] in addition, the electric supply control to a headlight 169 - a headlight — it is not limited to 
the ON or the off switch control by relay 163. for example, a headlight - the so-called chopping 
control to which a switching element is made intermittent by a predetermined period and duty ratio, 
and the applied voltage to a headlight 169 is reduced substantially is employable instead of replacing 
with relay 163, adopting switching elements, such as FET, and turning OFF electric supply. 
[0055] Drawing 15 and drawing 16 are the block diagrams (the 1, its 2) having shown the 
configuration of a main control unit 160 functionally, and express that drawing 14 and a same sign 
are the same or an equivalent part. Moreover, the contents of control of the starter relay control 
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section 400 mentioned later, the contents of control of the vice-TATA control section 900, the 
contents of control of the standby indicator control section 600, the contents of control of the ignition 
control section 700, the contents of control of the change-over section 300 of operation, the contents 
of control of the warning buzzer control section 800, and the contents of control of the charge control 
section 500 are indicated by the list at drawing 17 . 

[0056] When the condition of an idle switch 253, the conditions of a car, etc. are predetermined 
conditions, the change-over section 300 of drawing 15 of operation it switches to either "starting 
mode", "halt start mode" and "idle switch mode" — both It switches to either the 1st pattern 
(henceforth "the 1st pattern") of operation which forbids an idling for "halt start mode" entirely 
further, and the 2nd pattern (henceforth "the 2nd pattern") of operation which permits an idling 
exceptionally under predetermined conditions. The 2nd pattern is suitable as dc-battery riser 
prevention mode in which the dc-battery riser in the case of carrying out a long duration halt of the 
engine in the condition of having made the headlight 169 turning on is prevented. 
[0057] The condition signal of an idle switch 253 is inputted into the change-over signal output part 
301 of the change-over section 300 of operation of operation. The condition signal of an idle switch 
253 shows "L" level by the OFF state (idling limit), and shows "H" level by the ON state (idling 
authorization). The vehicle speed continuation judging section 303 will output the signal of "H" 
level, if it has timer 303a and the vehicle speed more than whenever [ fixed-speed ] is beforehand 
detected beyond over a predetermined time in a speed sensor 255. 

[0058] The change-over signal output part 301 of operation will answer the ignition off signal S8021 
used as "H" level, if the output signal of an idle switch 253 and the vehicle speed continuation 
judging section 303 and an engine ignition OFF state continue beyond predetermined time (this 
operation gestalt 3 minutes), and it outputs signal S301a for switching the mode of operation and the 
pattern of operation of a main control unit 160, S301b, and S301c. 

[0059] Drawing 18 is drawing having shown typically the switch conditions of the mode of 
operation by the change-over signal output part 301 of operation, and a pattern of operation, in the 
change-over signal output part 301 of operation, said main switch 173 is supplied, and a main control 
unit 160 is reset, or an idle switch 253 turns OFF — having (condition ** being materialized) — 
"starting mode" is started by mode-of-operation change-over section 301a. At this time, mode-of- 
operation change-over section 301a outputs mode-of-operation signal S301a of "L" level. 
[0060] furthermore, in this "starting mode", the vehicle speed more than whenever [ fixed-speed ] 
detects beyond over a predetermined time beforehand — having (condition ** being materialized) — 
a mode of operation is switched to "halt start mode" by mode-of-operation change-over section 301a 
from "starting mode." At this time, mode-of-operation signal S301 of mode-of-operation change-over 
section 301a a changes from "L" level to "H" level. Immediately after shifting from the above 
"starting mode", "the 1st pattern" is started by of operation pattern change-over section 301b, and an 
idling is forbidden. At this time, of operation pattern signal S301of of operation pattern change-over 
section 301b b is set to "L" level. 

[0061] in "the 1st pattern", it judges with ignition OFF continuing 3 minutes or more by the ignition 
OFF continuation judging section 802 ( drawing 15 ) explained in full detail behind — having 
(condition ** being materialized) — the pattern of operation in "halt start mode" is switched to "the 
2nd pattern" by of operation pattern change-over section 301b from "the 1st pattern." At this time, of 
operation pattern signal S301b outputted from of operation pattern change-over section 301b 
changes from "L" level to "H" level. 

[0062] Furthermore, if said condition ** is materialized in "the 2nd pattern", a pattern of operation 
will be switched to "the 1st pattern" by of operation pattern change-over section 301b from "the 2nd 
pattern." At this time, of operation pattern signal S301b of of operation pattern change-over section 
301b changes from H" level to ""L" level. 

[0063] According to this invention person's etc. investigation, the waiting for a signal and the right- 
turn waiting within a crossing are 30 seconds thru/or about 2 minutes, and the stop exceeding this 
time amount has high possibility of being single-sided passing regulation, traffic congestion, etc. by 
the stop of those other than the waiting for a signal, or right-turn waiting, for example, road 
repairing. So, with this operation gestalt, while the headlight had been made to turn on during transit 
in "halt start mode", when it was forced, a stop, i.e., the engine shutdown, of long duration (this 
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operation gestalt 3 minutes or more), a pattern of operation is switched to "the 2nd pattern" from "the 
1st pattern", and the idling was permitted. Therefore, since an engine can be restarted and the stop at 
an idling condition will be attained if an operator throws in a starting switch 258, the dc-battery riser 
by continuing making a headlight 169 turn on for a long time can be prevented. 
[0064] the time of on the other hand a main switch being switched to ON from OFF — an idle switch 

— ON — it is (condition ** is materialized) — mode-of-operation signal S301c outputted from idle 
switch mode starting section 301c — "L" - it changes from level to "H" level, and "idle switch 
mode" is started. In addition, in "halt start mode", irrespective of the "1st pattern" and the "2nd 
pattern", if an idle switch 253 is thrown in and condition ** is materialized, "idle switch mode" will 
be started. 

[0065] moreover, an idle switch 253 turns OFF in "idle switch mode" — having (condition ** being 
materialized) — mode-of-operation signal S301a outputted from mode-of-operation change-over 
section 301a is set to "L" level, and "starting mode" is started. 

[0066] if the output signal of the Ne sensor 251 is inputted into return and Ne judging section 306 at 
drawing 15 and an engine speed exceeds a schedule engine speed — the signal of "H" level — a 
headlight — it outputs to a control section 305. Once an engine speed exceeds a schedule engine 
speed, Ne judging section 306 will maintain the output on "H" level until a main switch 173 is 
intercepted, a headlight — a control section 305 — said — each — the output signal of mode-of- 
operation (pattern) signal S301a, S301b, S301C, and Ne judging section 306, and the output signal 
of the transit judging section 701 — being based — a headlight — the control terminal of relay 163 — " 

— the control signal of H" level or "L" level is outputted. a headlight — a headlight 169 will be turned 
on if the signal of "H" level is inputted into relay 163. 

[0067] in addition, a headlight — the case where switching elements, such as FET, are adopted 
instead of relay 163 — a headlight, instead of outputting the control signal of "L" level, a control 
section 305 outputs a predetermined period and the pulse signal of duty ratio, and carries out 
chopping control of the electric supply to a headlight 169. 

[0068] a headlight — a control section 305 always outputs an ON signal except "starting mode", as 
shown in drawing 17 . That is, in "starting mode", when the engine speed more than a predetermined 
setting engine speed (this operation gestalt 1500rpm) is detected by Ne judging section 306 or it is 
judged with the vehicle speed being larger than 0km by the transit judging section 701, an ON signal 
is outputted. 

[0069] in addition, a headlight — when adopting switching elements, such as FET, instead of relay 
163, by the "1st pattern" in "halt start mode", discharge of a dc-battery can be suppressed to the 
minimum by carrying out chopping control of the closing motion of a switching element according 
to the ignition control explained in full detail behind. 

[0070] namely, — if a car halt is answered, ignition control is interrupted (off) and an engine stops 
automatically — a headlight — a control section 305 carries out chopping control of the switching 
element by the predetermined period and the pulse signal of a duty ratio, and carries out extinction of 
the headlight 169 so that the applied voltage to a headlight 169 may always fall substantially to an 
electrical potential difference (for example, 8.6V) at the time of predetermined extinction from the 
electrical potential difference at the time of ON (for example, 13.1V). then — if start actuation is 
answered, ignition control is resumed and an engine is restarted — a headlight — a control section 305 
outputs "H" level signal of a direct current to a switching element. 

[0071] Thus, discharge of a dc-battery can be controlled by carrying out extinction, without 
switching off a headlight 169 at the time of engine automatic stay. Therefore, since the charge from a 
generator to a dc-battery can be reduced at the time of next start, consequently the electric loads of a 
generator decrease in number, the acceleration engine performance at the time of start improves. 
[0072] The ignition control section 700 permits or forbids the ignition actuation by ignition control 
equipment 161 under predetermined conditions for every said mode of operation and pattern of 
operation. If it distinguishes whether the transit judging section 701 has a car in a run state based on 
the detection signal inputted from a speed sensor 255 and is in a run state, the signal of "H" level will 
be outputted. 

[0073] OR circuit 702 outputs the OR of the output signal of the transit judging section 701, and the 
condition signal of the throttle sensor 257. OR circuit 704 outputs the OR of the reversal signal of 
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said mode-of-operation signal S301a, of operation pattern signal S301b, and mode-of-operation 
signal S301c. OR circuit 703 outputs the OR of the output signal of each of said OR circuits 702 and 
704 to ignition control equipment 161. Ignition control equipment 161 will perform ignition 
actuation for every predetermined timing, if an input signal is "H" level, and if it is "L" level, it will 
interrupt ignition actuation. 

[0074] Since the output signal of OR circuit 704 will be set to "H" level if it is either "starting 
mode", the "2nd pattern in halt start mode" and "idle switch mode" as the ignition control section 
700 was shown in drawing 17 , from OR circuit 703, the signal of "H" level is always outputted. 
That is, in "starting mode", the "2nd pattern in halt start mode", or "idle switch mode", ignition 
control equipment 161 always operates. 

[0075] On the other hand, by "the 1st pattern in halt start mode", since the output signal of OR 
circuit 704 is "L" level, on condition that it was judged with under car transit by the transit judging 
section 701, or the throttle was opened and the output of OR circuit 702 was set to "H" level, ignition 
actuation is performed. Contrary to this, it is in a stop condition, and if the throttle has closed, 
ignition actuation will be interrupted. 

[0076] The warning buzzer control section 800 emits an audible tone as warning for demanding 
various cautions from an operator according to the run state of a car, or an operator's taking-a-seat 
condition for every mode of operation and pattern of operation. The condition signal of the taking-a- 
seat switch 54 is inputted into the non-sitting down continuation judging section 801. If the non- 
sitting down continuation judging section 801 is equipped with the timer 8012 which clocks an 
operator's non-sitting down time amount and a timer 8012 carries out a time-out, it will output the 
non-sitting down continuation signal S8012 of "H" level. In addition, the timer 8012 of this 
operation gestalt is beforehand set up so that a time-out may be carried out in 1 second. 
[0077] Shortly after having the timer 8021 which clocks engine ignition off time amount and 
detecting an ignition OFF state, the ignition off continuation judging section 802 starts a timer 8021 
while outputting the ignition off signal S8023 of "H" level. If a timer 8021 carries out a time-out, the 
ignition off continuation signal S8021 of "H" level will be outputted. With this operation gestalt, it is 
set up so that a timer 8021 may carry out a time-out in 3 minutes. 

[0078] the buzzer control section 805 ~ each — when making ON/OFF of a buzzer 175 opt for and 
turn on based on mode-of-operation (pattern) signal S301a, S301b, S301C, the non-sitting down 
continuation signal S8012, the ignition off continuation signal S8021, the ignition off signal S8023, 
the output signal of the transit judging section 701, and the output signal of the throttle sensor 257, 
the signal of "H" level is outputted to the buzzer mechanical component 814. 

[0079] The buzzer control section 805 will set a buzzer 175 to OFF, whenever a mode of operation is 
"starting mode", as shown in drawing 17 . By "the 1st pattern in halt start mode", if un-sitting down 
by the ignition OFF state continues beyond the time-out time amount (this operation gestalt 1 
second) of a timer 8012 or an ignition OFF state continues beyond the time-out time amount (this 
operation gestalt 3 minutes) of a timer 8021, a buzzer 175 will be turned ON. it lights by "the 2nd 
pattern in halt start mode" — not having (ignition — off) — throttle opening is "0", and if the vehicle 
speed is judged in the transit judging section 701 with the input signal from a speed sensor 55 by the 
input signal from the throttle sensor 257 to be 0km, a buzzer 175 will be turned ON with it. In "idle 
switch mode", continuation of ignition OFF and un-sitting down 1 second or more turns ON a buzzer 
175. The buzzer mechanical component 814 will output the buzzer driving signal which repeats the 
ON for 0.2 seconds, and the OFF for 1.5 seconds to a buzzer 175, if the output signal of the buzzer 
control section 805 is set to "H" level. 

[0080] Thus, while the headlight was made to turn on by single-sided traffic restriction by road 
repairing etc. during transit with "halt start mode" in buzzer control of this operation gestalt, it is 
long duration (with this operation gestalt). If forced the stop for 3 minutes or more (engine 
shutdown), an operator will be informed of the purport to which an idling is permitted to that the 
pattern in "halt start mode" of operation changes from "the 1st pattern" to "the 2nd pattern", and 
coincidence by the buzzer 175. Therefore, an operator answers a buzzer, only throws in a starting 
switch 258, and can prevent the dc-battery riser by continuing carrying out long duration lighting of 
the headlight 169. 

[0081] In the acceleration actuation detection section 502 of the charge control section 500, with the 
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input signal from the throttle sensor 257, and the input signal from a speed sensor 255, the vehicle 
speed is larger than OK, and the time amount by which a throttle is opened from a close-by-pass- 
bulb-completely condition to a full open condition recognizes it as there having been acceleration 
actuation that it was less than 0.3 seconds, and generates the acceleration actuation detection pulse of 
one shot. 

[0082] The vehicle speed recognizes the start actuation detection section 503 that there was start 
actuation when the throttle was "open" at the time of below a setting rotational frequency (this 
operation gestalt 2500rpm) predetermined [ OK ] in an engine speed, and it generates the start 
actuation detection pulse of one shot. The charge limit section 504 controls the regulator rectifier 
167, and reduces the charge electrical potential difference of a dc-battery 168 from 14.5V of always 
to 12.0V until it will start 6-second timer 504a and the 6-second timer 504a concerned will carry out 
a time-out, if said acceleration detection pulse signal is detected. 

[0083] According to the above-mentioned charge control, a charge electrical potential difference 
falls at the time of an operator opening a throttle rapidly and doing sudden acceleration, and the time 
of the start from a idle state, and the electric load of starting-cum-the power plant 250 is reduced 
temporarily. Therefore, the mechanical load of 200 of the engine brought about by starting-cum-the 
power plant 250 is also reduced, and the acceleration engine performance improves. Moreover, if 
chopping control of the switching elements, such as FET, is carried out at the time of engine 
automatic stay, a headlight 169 is dimmed and discharge of a dc-battery is suppressed to the 
minimum, since the load of starting-cum-the power plant 250 is reduced further, the further 
improvement in the acceleration engine performance will be attained. 

[0084] In addition, if 6-second timer 504a carries out a time-out, an engine speed exceeds a setting 
rotational frequency (this operation gestalt 7000rpm) or throttle opening decreases as shown in 
drawing 17 , the charge limit section 504 will suspend charge control, and will return a charge 
electrical potential difference to 14.5V of always. 

[0085] In drawing 16 , the starter relay control section 400 starts the starter relay 162 under 
predetermined conditions according to said each mode of operation and pattern of operation. The 
detection signal of the Ne sensor 251 is supplied to the below idling judging section 401. The below 
idling judging section 401 outputs the signal of "H" level as an engine speed is below a 
predetermined idling engine speed (for example, 800rpm). AND circuit 402 outputs the AND of the 
output signal of the below idling judging section 401, the condition signal of the stop switch 259, 
and the condition signal of a starting switch 258. AND circuit 404 outputs the AND of the output 
signal of the below idling judging section 401, the detecting signal of the throttle sensor 257, and the 
condition signal of the taking-a-seat switch 254. OR circuit 408 outputs the OR of the output signal 
of each of said AND circuits 402 and 404. 

[0086] OR circuit 409 outputs the OR of mode-of-operation signal S301c and the reversal signal of 
mode-of-operation signal S301a. AND circuit 403 outputs the AND of the output signal of AND 
circuit 402, and the output signal of OR circuit 409. AND circuit 405 outputs the AND of the output 
signal of said AND circuit 404, said mode-of-operation signal S301a, and the reversal signal of said 
of operation pattern signal S301b. AND circuit 407 outputs the AND of the output signal of said 
mode-of-operation signal S301a, of operation pattern signal S301b, and OR circuit 408. OR circuit 
406 outputs the OR of each of said AND circuits 403, 405, and 407 to the starter relay 162. 
[0087] According to such starter relay control, as for the inside of "starting mode" and "idle switch 
mode", since the output signal of OR circuit 409 is "H" level, AND circuit 403 will be in enabling 
state. Therefore, an engine speed is below an idling, and if a starting switch 258 is turned on by the 
operator and the output of AND circuit 402 is set to "H" level when the stop switch 259 is an ON 
state (under brakes operation), the starter relay 162 will flow and the starter motor 171 will be 
started. 

[0088] Moreover, by "the 1st pattern in halt start mode", AND circuit 405 will be in enabling state. 
Therefore, an engine speed is below an idling, if the taking-a-seat switch 254 is opened for a throttle 
by the ON state (an operator a sheet under taking a seat), the output of AND circuit 404 will serve as 
"H" level, the starter relay 162 will flow, and the starter motor 171 will be started. 
[0089] Furthermore, by "the 2nd pattern in halt start mode", AND circuit 407 will be in enabling 
state. Therefore, if either of said each AND circuits 402 and 404 serves as "H" level, the starter relay 
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162 will flow and the starter motor 171 will be started. 

[0090] The crank angle control section 1000 stops an engine in a location whenever [ crank angle / 
of the request which controls and mentions the starter relay 162 and inversion relay 162a later 
according to a location whenever / detecting-signal / of the cam sensor 155 at the time of an engine 
shutdown /, i.e., crank angle, ] at the time of a halt. When a location is located to an inversion field 
whenever [ crank angle ] and the cam sensor 155 is in signal"H" and a normal rotation field, it 
outputs a signal "L." A location detecting signal is inputted into the halt judging timer 1001 
whenever [ crank angle / which was detected by the cam sensor 155 ]. The halt judging timer 1001 
inputs a judgment signal into AND circuit 1002, when signaTH" which shows that a location is 
located to an inversion field whenever [ crank angle ] is maintained between the time amount Tx of a 
schedule. 

[0091] Criteria rotational frequency Nref which the detection signal of the Ne sensor 251 was 
inputted into the comparator 1003, and was set up in this comparator 1003 smaller than idle rpm 
more greatly than the rotational frequency of cranking An engine speed Ne is compared. An engine 
speed Ne is the criteria engine speed Nref. When it is above, the signal "L" showing engine condition 
ON is outputted. Moreover, an engine speed Ne is the criteria engine speed Nref. When it is the 
following, signal"H" showing engine condition OFF is outputted. The signal from a comparator 
1003 is inputted into AND circuit 1002. 

[0092] Moreover, the time-out signal of the halt judging timer 1001 is further inputted into the 
inversion authorization timer 1004. The inversion authorization timer 1004 maintains an output 
signal to "H" until it answers a time-out signal from the halt judging timer 1001 and the time amount 
Ty of a schedule passes. 

[0093] The output signal of AND circuit 1002 and the inversion authorization timer 1004 and the 
detecting signal of the cam sensor 155 are inputted into AND circuit 1005, AND circuit 1005 outputs 
the OR of these output signals, it is reversed with an inverter 1006 and this OR is supplied to 
inversion relay 162a. 

[0094] Furthermore, the output signal of the inversion authorization timer 1004 is inputted into AND 
circuit 1007. The detecting signal of the cam sensor 155 is connected to the input of another side of 
AND circuit 1007 through an inverter 1008. The output of AND circuit 1007 is inputted into OR 
circuit 406 of the starter relay control section 400. In addition, actuation of the crank angle control 
section 1000 is later mentioned further at the time of this halt. 

[0095] In the vice-TATA control section 900, the output signal from the Ne sensor 251 is inputted 
into Ne judging section 901. This Ne judging section 901 outputs the signal of "H" level as an engine 
speed is beyond a predetermined value, and it closes the vice-TATA relay 164. According to such a 
configuration, with [ an engine speed ] a predetermined value [ beyond ], also in which mode of 
operation, a fuel can be made deep. 

[0096] In the indicator control section 600, the output signal from the Ne sensor 251 is inputted into 
Ne judging section 601 . This Ne judging section 601 outputs the signal of "H" level as an engine 
speed is below a predetermined value. AND circuit 602 outputs the AND of the condition signal of 
the taking-a-seat switch 254, and the output signal of Ne judging section 601. AND circuit 603 
outputs the AND of the reversal signal of the output signal of AND circuit 602, said mode-of- 
operation signal S301a, and of operation pattern signal S301b to the standby indicator 256. The light 
is put out as an input signal is "L" level, and the standby indicator 256 blinks that it is "H" level. 
[0097] That is, since the standby indicator 256 blinks at the time of the stop in "halt start mode", an 
operator can recognize that it can depart immediately, if even an aperture carries out an accelerator 
even if the engine will have stopped, if the standby indicator 256 is blinking. 

[0098] Next, control of the starter motor 171 at the time of starting and a halt is explained to a detail. 
With the engine of this operation gestalt, if a crankshaft is rotated normally as it is, when a piston is 
in the location where load torque increases, once the load torque at the time of normal rotation 
carries out a crankshaft inversion to a small location, a starter motor is anew driven in the normal 
rotation direction, and an engine is started. However, as mentioned above, when a crankshaft is once 
reversed, there is a trouble of taking time amount by start. Therefore, when a location is located to 
the inversion field appointed beforehand whenever [ crank angle / at the time of a car halt ], a 
crankshaft is rotated to the normal rotation location of a schedule from after a car halt before the next 
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start actuation. A crankshaft can be rotated normally immediately and it can be made to depart by 
doing so at the time of the restart at the time of a stop. 

[0099] Drawing 19 is drawing showing relation with required torque, when crossing, the crank 
location and **** torque, i.e., the top dead center, at the time of starter motor 171 starting. As for 
**** torque, in this drawing, whenever [ crank angle ] is small in the range to 450 - 630 this side of 
compression top dead center C/T. However, before [ 90 - / 450 ] compression top dead center C/T, 
**** torque is large, and **** torque serves as max before [ 180 ] compression top dead center C/T 
especially. That is, before compression top dead center C/T, **** torque is about large, and **** 
torque is about small before exhaust air top dead center O/T. 

[0100] So, with this operation gestalt, the output from 90 this side of the compression top dead 
centers C/T to 90 exhaust air top dead center O/T this side (i.e., a cam sensor) makes the section of 
"L M a normal rotation field, and the output from 90 this side of discharge top dead center O/T to 
[ 155 ] 90 compression top dead center C/T this side (i.e., a cam sensor) makes the section of "H" an 
inversion field. And as illustrated as starting operation, when a location is located to a normal 
rotation field whenever [ crank angle ] at the time of an engine shutdown, at the time of the next 
starting, the starter motor 171 is rotated from the crank location, and an engine is started. On the 
other hand, like illustration, when a crank angle is in an inversion field at the time of an engine 
shutdown, after stopping an engine, the starter motor 171 is reversed and a location is changed 
whenever [ crank angle ] to said normal rotation field. In this way, at the time of the next starting, the 
starter motor 171 is rotated from said normal rotation field, and it enables it to start an engine. 
[0101] Next, the configuration for actuation of the starter motor 171 at the time of an engine 
shutdown is explained. The forward inversion circuit of the starter motor 171, drawing 20 , and 
drawing 21 of drawing 1 are these timing charts. In drawing 1 , the cam sensor 1 55 counters reluctor 
72a of a cam shaft 69, and is arranged. As drawing 16 was explained, the detecting signal of the cam 
sensor 155 and the detecting signal of the Ne sensor 251 are inputted into the crank angle control 
section 1000 at the time of a halt. Moreover, the on-off signal of the stop switch 259 and a starting 
switch 258 is inputted into the starter relay control section 400. Inversion relay 162a (henceforth 
"Relay RyB") and the starter relay 162 (henceforth "Relay RyA") are controlled by the output of the 
crank angle control section 1000 and the starter relay control section 400, respectively at the time of 
these halt. 

[0102] On the other hand, the starter motor 171 is connected to the contact Rya of Relay RyA 
through the 2nd contact Ryb2 of Relay RyB, and Resistance R while connecting with the contact 
Rya of Relay RyA through the 1st contact Rybl of Relay RyB. The other end of the contact Rya of 
Relay RyA is connected to the plus terminal of a dc-battery 168, and the minus terminal of a dc- 
battery 168 is further connected to the normally-closing [ of said 1st contact Rybl ] (NC), and 
(normally open NO) side. [ of Ryb2 ] 

[0103] In this configuration, when Relay RyA is [ Relay RyB ] OFF in ON, on the starter motor 171, 
a current flows in the arrow-head RR direction, and a motor 171 is reversed. On the other hand, 
when Relay RyA is [ Relay RyB ] ON in ON, the 1st and 2nd contacts Rybl and Ryb2 are switched 
to the opposite side with illustration, a current flows in the direction of arrow-head RF on the starter 
motor 171, and a motor 171 rotates normally. When Relay RyA is OFF, the starter motor 171 does 
not rotate. In addition, since a current flows through Resistance R in an inversion, and a current is 
restricted rather than the case where it is normal rotation, rotational speed becomes small from the 
time of normal rotation at the time of an inversion. 

[0104] In drawing 20 and drawing 21 , if inversion field detecting- signal"H" is continuing until it 
carries out predetermined-time Tx (for example, 1 second) progress from the start of the inversion 
field detecting signal from the cam sensor 155, the time-out of said halt judging timer 1001 will be 
carried out, and an engine status-display signal will be turned on. And as for that time to the 
predetermined time Ty (for example, 1 second), said timer 1004 is turned on, an inversion enabling 
signal is outputted and Relay RyA is turned on. Since a location is an inversion field whenever 
[ crank angle ] at this time, Relay RyB is off, and the electrical potential difference of minus is 
impressed to the starter motor 171, and it is reversed motor 171 . If the starter motor 171 rotates and a 
location becomes a normal rotation field whenever [ crank angle ], the cam sensor 155 outputs a 
normal rotation field detecting signal "L", i.e., a signal, consequently one of the inputs of said AND 
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circuit 1005 will be set to "L", and Relay RyB will be turned on by Relay RyA while it becomes off. 
That is, it changes to a normal rotation side. 

[0105] Furthermore, when reversing the starter motor 171 at the time of an engine shutdown, the 
following additions can be controlled by this operation gestalt. Drawing 22 is drawing showing the 
concept of additional control. In this drawing, the crank pulse PC is outputted by engine rotation and 
the crank pulse PC is outputted in the inversion field in the predetermined location of normal rotation 
field approach. Based on the time amount Tpc until it detects the crank pulse PC from inversion 
initiation, the halt timing at the time of the inversion of the starter motor 171 is controlled by this 
operation gestalt. That is, if inertia is large if time amount until it detects said crank pulse PC from 
inversion initiation excels, and this time amount is short, it will be thought that inertia is small. If the 
magnitude of the inertia in the location which is in a fixed distance from a normal rotation field 
differs when the crank pulse PC is detected that is, though the starter motor 171 will be stopped at a 
coincidence term, a crankshaft does not stop in a fixed location. 

[0106] Then, in order to stop a crankshaft in the predetermined location of a normal rotation field, 
when said time amount Tpc is longer than a predetermined time TA (for example, 0.1 seconds), if 
the crank pulse PC in this inversion field is detected, with this operation gestalt, the starter motor 171 
will be stopped immediately ( drawing 22 (b)). On the other hand, when the time amount Tpc until it 
detects the crank pulse PC from inversion initiation is shorter than a predetermined time TA, after 
detecting the crank pulse PC in this inversion field, the starter motor 171 between time amount TB is 
driven further, and it is made to stop ( drawing 22 (c)). 

[0107] The distance of the time of detection of the crank pulse PC at the time of an inversion and a 
normal rotation field can be known beforehand, and the crank angle which changes from habit can 
also be beforehand known by the engine speed and turnover time. Therefore, the time amount from 
which a crank angle changes can be found by the inertia at the time of an engine shutdown until it 
reaches [ from a crank pulse PC detection location ] a normal rotation field. Then, a crank angle may 
arrive at a normal rotation field by the inversion beyond time amount TA by setting up time amount 
until it produces this inertia as time amount TA. In similarly, having suspended the engine, before 
the time amount of an inversion fulfilled TA, inertia is not fully acquired and a crank angle does not 
reach a normal rotation field. Then, the inversion between time amount TB is continued further in 
this case, and it was made for a crank angle to reach a normal rotation field. In addition, when a 
normal rotation field is arrived at before detection of the crank pulse PC, the starter motor 171 is 
stopped immediately. 

[0108] Unlike stopping the starter motor 171 irrespective of the size of engine inertia by control at 
the time of the inversion of such a starter motor 171, when a normal rotation field is arrived at, 
engine starting can be stood by in a near normal rotation field by the inversion field. Consequently, 
since an engine can be put into operation from ON actuation of the starter motor 171 in a short time, 
an operator is not made to hold the sense of incongruity by starting delay. 

[0109] Then, the above-mentioned control is further explained with reference to the flow chart of 
drawing 23 . Processing of this flow chart will be performed if ON actuation of the main switch 173 
is carried out, and a starting switch 258 is ON, and starting control will be started if the stop switch 
259 is turned on. First, at step SI, an inversion field or a normal rotation field is distinguished for a 
location by the output of the cam sensor 155 whenever [ crank angle ]. If it is a normal rotation field, 
a crankshaft 12 will be normally rotated at step S2 - step S6. That is, at step S2, Relay RyB is turned 
ON and a change in a normal rotation circuit is performed. Timer Tp is started at step S3. In step S4, 
it judges whether the time amount tl for the contact protection of Relay RyB passed. If time amount 
tl passes, Timer Tp will be reset at step S5. Relay RyA is turned ON at step S6. A crankshaft 12 
rotates normally by this. 

[01 10] On the other hand, if a location is located to an inversion field whenever [ crank angle ], it 
will progress to step S7 from step SI, and Relay RyA will be turned ON. A crankshaft 12 is reversed 
by this. At step S8, it distinguishes whether it was reversed until the location became a normal 
rotation field whenever [ crank angle ] with the output of the cam sensor 155. If reversed to a normal 
rotation field, it will progress to step S9, and Relay RyB is turned ON, and normal rotation is started. 

[01 1 1] At step S10, if it is judged whether a starting switch 258 is off and an operator detaches the 
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start switch 258, this decision will be affirmed and will progress to step SI 1. Relay RyA is turned 
OFF at step SI 1, and Timer Tp is started at step S12. At step S13, it judges whether the time amount 
tl for the contact protection of Relay RyB passed. If time amount tl passes, Relay RyB will be 
turned OFF at step SI 4. Timer Tp is reset at step SI 5. 

[0112] if starting control finishes ~ the following control class - distinguishing (step SI 6) - each 
control (step SI 7), i.e., ignition control, charge control (step SI 8), and a headlight - control (step 
SI 9), buzzer control (step S20), etc. are repeated, and a car continues transit. If the conditions of a 
schedule are satisfied during transit, it will progress at step SI for starting control, or will shift to 
engine shutdown control (after-mentioned). 

[0113] Next, processing of engine shutdown control is explained. In the flow chart of drawing 24 , 
an inversion field or a normal rotation field is distinguished for a location by the output of the cam 
sensor 155 whenever [ crank angle ] at step S21 . If it is a normal rotation field, it will progress to 
step S22 and Relay RyA will be turned OFF. On the other hand, if it is an inversion field, it will 
progress to step S23 and Relay RyA will be turned ON. 

[0114] Following step S22, at step S24, whether engine starting conditions 1 having been satisfied and 
a starting switch 258 that is, are ON, and if the stop switch 259 is ON, engine starting conditions will 
be satisfied. If engine starting conditions are satisfied, it will progress to step S24a. In step S24a, 
whenever [ crank angle ], a location judges a normal rotation field or an inversion field, if it is a 
normal rotation field, it will progress to step S25, and if it is an inversion field, it will progress to 
step S7 ( drawing 23 ). Since the location always is not detected whenever [ crank angle ] by 
processing of step S24a performing inversion control only once after an engine shutdown, and 
moving a crank, there is little power consumption and it ends. Moreover, after inversion control, 
since normal rotation starting is carried out after performing this distinction and making it reverse if 
needed, even when an operator moves a crank angle by kick, engine starting also becomes certain. 
Since it is the same processing as steps S2-S6, step S25 - step S28 omit explanation. At step S30, it 
is distinguished whether the engine started or not, and if an engine starts, it will progress to step SI 1 
( drawing 23 ). 

[01 15] Moreover, if it is distinguished from an inversion at step S21 and Relay RyA is turned ON at 
step S23, it will progress to step S31. At step S31, the timer Tc for detecting time amount until there 
is a detection output of the crank pulse 153, i.e., a crank sensor, from inversion initiation is started. 
At step S32, it distinguishes whether the crank pulse was detected. 

[01 16] If a crank pulse is detected, it will progress to step S33, and Timer Tc is stopped. At step S34, 
the value of Timer Tc distinguishes whether it has gone through the value TA set up beforehand. If 
the crank pulse was detected after the time amount with step S34 longer than affirmation, i.e., 
inversion initiation, to a predetermined time passed, it will progress to step S3 5 and Relay RyA will 
be turned OFF. If Relay RyA becomes off, the starter motor 171 will stop. After a motor 171 stops, a 
crankshaft 12 rotates and stops by inertia. Thus, as mentioned above, when a crank pulse is detected 
and the starter motor 171 is stopped after a predetermined time TA passes since inversion initiation, 
an engine stops so that a location may serve as a normal rotation field whenever [ crank angle ]. 
Timer Tc is reset at step S36. 

[01 17] On the other hand, when step S33 is negation (i.e., when a crank pulse is detected from 
inversion initiation for a short time), it progresses to step S37, Timer Tc is reset, and Timer Tc is 
newly started. At step S3 8, the value of Timer Tc distinguishes whether it went through the value TB 
set up beforehand. Affirmation, i.e., inversion initiation, to the predetermined time TB will progress 
to step S35, if time amount is progress, and step S38 turns OFF Relay RyA. If Relay RyA becomes 
off, the starter motor 171 will stop. After a motor 171 stops, a crankshaft 12 rotates and stops by 
inertia. Thus, since a normal rotation field cannot be reached by the inertia by the first inversion 
when a crank pulse is detected before the predetermined time TA has passed since inversion 
initiation, only time amount TB rotates the starter motor 171, and makes a crankshaft 12 arrive at a 
normal rotation field further. 

[01 18] In addition, when step S32 is negation (i.e., when the existence of a crank pulser was 
distinguished and a crank pulse is not detected), it progresses to step S39, and it distinguishes 
whether the normal rotation field was arrived at. And if this decision is negation, it will progress to 
step S32. ** and in order [ if step S39 is affirmation, ] to stop the starter motor 171 on the other 
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hand, it jumps to step S35 and Relay RyA is turned OFF. 

[0119] With the above-mentioned operation gestalt, it distinguished whether based on the output of 
the can sensor 155 which detects the location of a cam shaft 69, a location would be located to a 
candy or an inversion field whenever [ crank angle ] in a normal rotation field. However, the 
detection means of a location may not be limited to this, but may detect the rotation location of a 
crankshaft, and may distinguish [ whenever / crank angle ] a location whenever [ crank angle ] by 
this. 



[Effect of the Invention] As explained in full detail above, according to invention of claims 1-4, 
whenever [ crank angle / of the engine which stopped with the car halt ] a location Since a location 
can be moved to a suitable field (normal rotation field) whenever [ crank angle ] in advance of the 
start actuation which continues after that when a starter motor is then rotated normally and an 
unsuitable field (inversion field) is suited, engine starting by start actuation can be performed 
promptly. When it follows, for example, halts at a crossing etc., an operator's start intention can be 
answered quickly. 

[0121] When changing a location from an inversion field to a normal rotation field whenever [ crank 
angle ] especially, a crankshaft can be certainly stopped in the request location of a normal rotation 
field by controlling the halt timing of a starter motor according to the magnitude of inertia rotation of 
a crankshaft. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section functional block diagram of the starting system concerning 1 
operation gestalt of this invention. 

[Drawing 2] It is the whole motor-scooter mold motor bicycle side elevation in which the engine 
starting system which applied this invention is carried. 

[Drawing 3] It is the top view of the circumference of the instrument panel of a motor-scooter mold 
motor bicycle. 

[Drawing 4] It is the mimetic diagram showing the outline of taking-a-seat detection equipment. 
[Drawing 5] It is the sectional view which met the A- A line of the engine shown in drawing 2 . 
[Drawin g 6 ] It is the engine side-face sectional view of the cylinder head circumference. 
[Drawing 7] It is the engine transverse-plane sectional view of the cylinder head circumference. 
[Drawing 8] It is the engine tooth-back sectional view of the cylinder head circumference. 
[Drawing 9] It is the drive sectional side elevation of an automatic gear. 
[Drawing 10] It is the follower sectional side elevation of an automatic gear. 
[Drawing 11] It is the sectional view showing an oil circulation system. 
[Drawing 12] It is the side-face sectional view showing arrangement of a crank sensor. 
[Drawing 13] It is the transverse-plane sectional view showing arrangement of a crank sensor. 
[Drawing 14] It is the block diagram having shown the whole starting halt control-system 
configuration which is 1 operation gestalt of this invention. 

[Drawing 15] It is the block diagram (the 1) having shown the function of a main control unit. 
[Drawing 16] It is the block diagram (the 2) having shown the function of a main control unit. 
[Drawing 17] It is drawing having shown main actuation of a main control unit as a chart. 
[Drawing 18] It is drawing having shown the switch conditions of a mode of operation and a pattern 
of operation. 

[Drawing 19] It is drawing having shown the relation between a location and **** torque whenever 
[ crank angle ]. 

[Drawing 20] It is the timing chart of position control whenever [ crank angle ]. 

[Drawing 21] It is the timing chart of position control whenever [ crank angle ]. 

[Drawing 22] It is the explanatory view of position control of operation whenever [ crank angle ]. 

[Drawing 23] It is the flow chart of starting control. 

[Drawing 24] It is the flow chart of engine shutdown control. 

[Description of Notations] 

2 [ 155 -- Cam sensor, / 171 - A starter motor, 254 / — Taking-a-seat switch, / 258 - Starting 
switch, / 259 — Stop switch ] — Car-body anterior part, 162a 3 — Car-body posterior part 8 — Sheet 
8a - Frame 9 - RAGEJJI box 12 - Crankshaft 69 - Cam shaft 72a - Reluctor 162 - Starter relay 
(relay RyA) — Inversion relay (relay RyB), 



[Translation done.] 



http://www4. ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 7/6/2005 



JP,2002-004985,A [CLAIMS] Page 1 of 1 




* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor for carrying out cranking of said internal combustion engine to a combustion 
chamber in the injection mold internal combustion engine in a cylinder which can inject a direct fuel, 
A gas column detection means to detect the gas column which exists like an expansion line after 
operation of said internal combustion engine has stopped, The injection control means which injects 
a fuel in the gas column which exists like said detected expansion line, Starting system of the 
injection mold internal combustion engine in a cylinder characterized by providing a starting means 
to make combustion occur and to start said internal combustion engine in the gas column which 
exists like said expansion line, and the motor control means which controls actuation of said motor 
according to the starting condition of said internal combustion engine by said starting means. 
[Claim 2] In the injection mold internal combustion engine in a cylinder with the function which 
injects a direct fuel to a combustion chamber while being carried in a car and driving a car An 
operational status detection means to detect the operational status of a car, and when a predetermined 
condition precedent is satisfied based on said detected operational status, When operation of said 
internal combustion engine is suspended by automatic-stay means to stop said internal combustion 
engine automatically, and said automatic-stay means, When predetermined starting conditions are 
satisfied based on said operational status after a halt by the injection control means which detects the 
gas column which exists like an expansion line, and injects a fuel in the gas column, and said 
automatic-stay means, A starting means to make combustion occur within the gas column which 
exists like said expansion line, and to start said internal combustion engine automatically, Starting 
system of the injection mold internal combustion engine in a cylinder characterized by providing the 
motor for carrying out cranking of said internal combustion engine, and the motor control means 
which controls actuation of said motor according to the starting condition of said internal combustion 
engine by said starting means. 

[Claim 3] Starting system of the injection mold internal combustion engine in a cylinder according to 
claim 1 or 2 characterized by having further the adjustable valve timing device which makes 
adjustable the valve-opening stage of said internal combustion engine's exhaust valve, and the valve- 
opening control means which controls actuation of said adjustable valve timing device in order to 
delay the valve-opening stage of an exhaust valve about the gas column which exists like said 
expansion line at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the starting system suitable for starting the injection 

mold internal combustion engine in a cylinder. 

[0002] 

[Description of the Prior Art] As a technique about starting of this kind of injection mold internal 
combustion engine in a cylinder, an internal combustion engine's start approach indicated by JP,1 1- 
159374,A, for example is mentioned. This well-known start approach tends to inject a fuel to the 
combustion chamber which has taken the expansion (activity) stroke on the occasion of an internal 
combustion engine's starting, and tends to obtain power required for an internal combustion engine's 
starting by that combustion energy. The fuel injected by an internal combustion engine's idle state 
specifically tends to be lit, and by starting only by the explosive power, cranking by the starter motor 
is omitted completely, or a 1-3 rotation grade, after carrying out, a fuel tends to be injected and tends 
to be lit, cranking time amount tends to be shortened, and it is going to reduce power consumption 
for cranking by the starter motor. 
[0003] 

[Problem(s) to be Solved by the Invention] However, after this kind of internal combustion engine 
has suspended that operation according to a predetermined heat cycle the place in which steady 
operation is possible, the flow and pressure requirement in the gas column which exists like an 
expansion line is in the condition of having lacked relevance with a series of inhalation-of-air work 
and work of compression which were performed in the compression stroke like the inhalation-of-air 
line before it. That is, if operation of an internal combustion engine is suspended, into a cylinder, the 
air filled up with and compressed will flow out out of a cylinder, and the cylinder internal pressure 
will fall. Even if it makes combustion form in the gas column which exists like an expansion line in 
such the condition, it is difficult to get the expansion work corresponding to an internal combustion 
engine's heat cycle from the combustion. 

[0004] For this reason, if the combustion pressure obtained by the well-known start approach 
becomes small as compared with the combustion pressure obtained by the usual no-load running, for 
example, a Taki telescopic internal combustion engine has it, it may be unable to overcome the 
compression pressure of the gas column in other compression strokes, and may be unable to depress 
a piston. If it is in such a situation, since a piston cannot exceed a top dead center in the gas column 
in a compression stroke, it cannot be said as what can guarantee an internal combustion engine's 
positive starting any longer. The room of the part which is performing cranking by the starter motor 
from an internal combustion engine's idle state by the start approach which injects a fuel on the other 
hand after performing cranking of 1 - 3 rotation extent, and still power-saving is large. 
[0005] Then, this invention offers the starting system of the injection mold internal combustion 
engine in a cylinder which can also hold down consumption of power to the minimum while 
collateralizing the certainty of starting in an internal combustion engine. 
[0006] 

[Means for Solving the Problem] Although the starting system (claim 1) of the injection mold 
internal combustion engine in a cylinder of this invention puts an internal combustion engine into 
operation by detecting the gas column which exists like an expansion line after operation of an 
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internal combustion engine has stopped, injecting a fuel in that gas column, and making combustion 
occur, it shall control actuation of the motor for cranking according to that starting condition at this 
time. 

[0007] If it can be made to detonate completely only by the combustion pressure when combustion is 
made to occur in the gas column which exists like an expansion line by an internal combustion 
engine's idle state as mentioned above, it may happen, also when starting becomes imperfect with 
lack of combustion pressure. For this reason, especially if a starting condition is a success (high- 
order detonation) in control of a motor, it is not necessary to operate a motor, on the other hand, 
when a starting condition is imperfect, a motor is operated, and starting is ensured by adding 
cranking. In addition, since cranking by the starting system of this invention assists the force in 
which combustion gas depresses a piston, as compared with cranking from the perfect idle state, its 
power used is very small. 

[0008] Moreover, in the case of the injection mold internal combustion engine in a cylinder carried 
in a car, the starting system (claim 2) of this invention detects the operational status of a car, and 
when a predetermined condition precedent is satisfied based on the operational status, it suspends 
operation of an internal combustion engine automatically. When stopping operation automatically, 
especially the starting system of this invention detects the gas column which exists like an expansion 
line, and injects the fuel in the gas column. Then, if predetermined starting conditions are satisfied 
based on operational status, while making combustion occur within the gas column which exists like 
that expansion line and starting an internal combustion engine automatically, actuation of a motor is 
controlled according to that starting condition. 

[0009] As mentioned above, if the fuel is injected in the gas column which exists like an expansion 
line when operation of an internal combustion engine is suspended automatically, prompt starting 
will be attained only by lighting, when starting conditions are satisfied after this. If it has detonated 
completely only by the combustion pressure by this ignition, it is not necessary to operate a motor, 
and only by combustion pressure, when a starting condition becomes imperfect, starting more 
positive than operate a motor and adding cranking is attained. 

[0010] Furthermore, to the starting system of the injection mold internal combustion engine in a 
cylinder of this invention, the adjustable valve timing device about an exhaust valve and its valve- 
opening control means can be included further (claim 3), and the valve-opening control means is 
controllable in order to delay the valve-opening stage of an exhaust valve about the gas column 
which exists like an expansion line at least. In this case, it is controlling valve opening of an exhaust 
valve until the piston of the gas column which exists like an expansion line reaches a bottom dead 
point, and efficient expansion work of combustion gas is promoted. 
[0011] 

[Embodiment of the Invention] As 1 operation gestalt of this invention, the starting system of the 
injection mold internal combustion engine in a cylinder carried in a car is explained. However, the 
application of the internal combustion engine with which this invention is applied is not limited to 
cars. If drawing 1 is referred to, the engine 1 which is the internal combustion engine of the injection 
mold in a cylinder is equipped with the fuel injection valve 4 which can inject a direct fuel in the 
cylinder 2, i.e., a combustion chamber. Moreover, it has the layout of the serial 4-cylinder mold 
which sees an engine 1 by the crank angle and explodes at equal intervals for every 1 80-degreeCA, 
and the fuel injection valve 4 and the ignition plug 6 are formed in each gas column of the. 
[0012] Electronics control of the stage of the fael injection to each gas column and ignition is carried 
out with the electronic control unit (ECU) 8, and, specifically, the fuel injection valve 4 and ignition 
plug 6 which were mentioned above operate based on the injection pulse signal or ignition signal 
outputted from ECU8. The crank angle sensor 10 and the cam angle sensor 12 are attached in the 
engine 1, and since ECU8 judges injection and ignition timing proper, it can perform data processing 
using the crank angle signal inputted from the crank angle sensor 10. Moreover, ECU8 distinguishes 
the gas column in a compression stroke, and controls fuel injection and ignition timing by operation 
mode which can distinguish the gas column which is in a specific stroke using the cam angle signal 
inputted from the cam angle sensor 12 in addition to a crank angle signal, for example, injects a fuel 
by the compression stroke. 

[0013] Furthermore, using the function of gas column distinction mentioned above, ECU8 can detect 
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the gas column which exists like an expansion line, when an engine 1 suspends operation, and it can 
memorize the detected gas column (gas column detection means). The starter 14 for cranking 
(motor) is attached to the engine 1, for example, this starter 14 can engage and drive a pinion 16 to 
the ring wheel formed in the periphery of a flywheel 18, and cranking of the engine 1 can be carried 
out. In addition, a pinion 16 may be a type which always gears with a ring wheel. 
[0014] Moreover, the vane (not shown) of equiangular width of face is formed in the hoop direction 
at intervals of the fixed include angle, equally (for example, 30 degrees), on the periphery of a 
flywheel 18, only the include angle (for example, 15 degrees) of the one half shifts a phase mutually, 
and two piston position sensors 20 are arranged by the include-angle width of face and its attachment 
spacing of these vanes at it. With passage of each vane, these pistons position sensor 20 can form the 
signal of ON or OFF, and can input it into ECU8. 

[0015] When an engine 1 suspends operation, it can detect in which location (degreeATDC, 
**BTDC) at counting the standup and falling of ON/OFF signal, for every gas column, the piston 22 
saw ECU8 by the crank angle, and stopped it just before that. In addition, according to the 
observation which the artificer of this invention etc. performed, the property of the piston 22 of the 
gas column which usually exists, for example like an expansion line with the engine 1 of a 4-cylinder 
mold from balance of the cylinder internal pressure of a compression gas column and an expansion 
gas column that the frequency stopped in the location near the 100-degreeATDC is high is clear. 
[0016] In addition to this, the engine 1 is equipped with the adjustable valve timing device 26 whose 
modification of the valve-opening stage of an exhaust valve 24 is enabled, this adjustable valve 
timing device 26 carries out the variation rate of the phase of a cam shaft (neither is illustrated) for 
example, using a hydraulic actuator — making — predetermined within the limits ~ a valve-opening 
stage — a lag — or a tooth lead angle can be carried out. The feeding-and-discarding way of actuation 
oil pressure is connected to the hydraulic actuator of the adjustable valve timing device 26 through 
the oil control valve 28, and the oil control valve 28 can switch the direction of feeding and 
discarding of the actuation oil pressure to a hydraulic actuator, and can make the actuation to the 
direction of a lag, or the direction of a tooth lead angle perform. Moreover, concrete actuation of the 
oil control valve 28 is realizable with switch control of the spool location which used the solenoid, 
and ECU8 is outputting the rate of control duty to the solenoid, and has the function to perform the 
lag of a valve-opening stage, or tooth-lead-angle control concretely. 

[0017] Moreover, information, such as a clutch position signal showing treading in or discharge of 
the vehicle speed signal which can collect information from various kinds of sensors since the 
operational status of a car is detected, for example, is inputted from a speed sensor, the shift-position 
signal inputted from a shift-position sensor, and the clutch pedal inputted from a clutch location 
sensor, can input ECU8 into ECU8 (operational status detection means). 

[0018] Although the above is 1 operation gestalt at the time of applying the starting system of this 
invention to the engine 1 for cars, the starting system of this invention has other configurations about 
the control function of ECU8 further. 
[0019] 

[Example] A concrete example is given to below and starting of the engine 1 using the starting 
system of this invention is explained to a detail. Moreover, the concrete configuration of others 
concerning the starting system of this invention also becomes clear through the following 
explanation. Drawing 2 shows the flow chart of the starting control routine which ECU8 should 
perform, and ECU8 performs starting control of an engine 1 in the procedure in alignment with this 
flow. The flow of drawing 2 is positioned as a Maine control routine after operation of an engine 1 
was suspended, and contains two subroutines Rl and R2 in the middle of the step. 
[0020] In this example, automatic idle halt / starting system is built into ECU8, and ECU8 can judge 
formation of a predetermined condition precedent and starting conditions based on the operational 
status of the car mentioned above. For example, when a shift position has the vehicle speed neutrally 
by 0 and treading in of clutch pedal is canceled, ECU8 judges with formation of a condition 
precedent. When a condition precedent is satisfied, ECU8 stops fuel injection and ignition, and stops 
an engine 1 automatically. In addition, it is also possible to carry out the current update of the 
parameter which should be detected, and to use these for the judgment of a condition precedent. 
[0021] ECU8 operates the adjustable valve timing device 26 further mentioned above when 
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suspending operation of an engine 1, and sets the valve-opening stage of an exhaust valve 24 to the 
lag side (valve-opening control means). In addition, when a hydraulic actuator can operate certainly, 
you may carry out after a halt of an engine 1. When automatic stay of such an engine 1 is performed, 
or when an operator turns OFF an ignition switch, ECU8 starts activation of the starting control 
routine of drawing 2 . 

[0022] First, when it judges whether the rotational speed of an engine 1 became below the 
predetermined value NeO (for example, 30rpm, min-1) in step SI and this judgment is materialized 
(Yes), ECU8 regards it as what the engine 1 stopped, and progresses to step S2. At step S2, ECU8 
judges whether the predetermined timer after a halt has stopped the count (= 0), when having 
stopped, progresses to step S3 and starts actuation of the timer after a halt. In addition, an after [ this 
halt ] timer and various kinds of timers mentioned later can be incorporated for example, in ECU8, 
and can count elapsed time with that starting. 

[0023] In the following step S4, ECU8 judges whether the predetermined timer after injection has 
stopped the count (= 0). Since the timer after this injection is not yet operating after suspending 
operation of an engine 1, ECU8 progresses to the following step S5, and judges formation of starting 
conditions. The input of the automatic starting conditions after performing automatic stay mentioned 
above as this starting condition, and the ON signal of an ignition switch is assumed. In addition, the 
starting conditions in automatic idle halt / starting control are satisfied, when it gets into clutch pedal 
in this condition on the assumption that there is a shift position neutrally. 

[0024] Since it is thought that it is necessary to start an engine 1 immediately when formation of 
starting conditions is judged at this time (Yes), ECU8 bypasses a subroutine Rl, progresses to step 
SI 1, operates a starter 14 immediately, and starts cranking. This is for satisfying a quick starting 
demand after a halt of an engine 1. On the other hand, if immediate starting conditions are not 
satisfied at step S5, it progresses to the subroutine Rl for (No) and halt after treatment. 
[0025] Drawing 3 shows the detail of subroutines Rl and R2 mentioned above. If ECU8 progresses 
to a subroutine Rl from step S5 of a main routine, it will judge whether predetermined time has 
passed after a halt of an engine 1 at step S6. If this judgment can be made from the count of the timer 
after a halt mentioned above and predetermined time has not passed, (No) ECU8 carries out the 
return of the main routine, and before that progress repeats the above-mentioned processing (steps 
S1-S6). In addition, since the timer after a halt has already operated, in the case of a repeat, step S3 is 
bypassed. 

[0026] If progress of predetermined time is accepted at step S6 (Yes), ECU8 will order it fuel 
injection to the gas column which progressed to step S7 and has stopped like an expansion line, and 
will start actuation of the timer after injection at step S8. In addition, since ECU8 has already 
detected the gas column which exists like an expansion line at this time, an injection signal is 
supplied to the fuel injection valve 4 corresponding to that gas column, and a fuel is actually injected 
(injection control means). More preferably, ECU8 can calculate the air content in a cylinder correctly 
from the detected piston location, and can carry out metering of the fuel which should be injected 
appropriately. 

[0027] although ECU8 judges whether predetermined time passed after ignition in the following step 
S9, since it is not yet lighting at this time — (No) — the return of the main routine is carried out as it 
is. Then, if ECU8 returns to a main routine, since the injection timer has already operated, it will 
progress to step S12 from step S4. At step S12, it judges again whether starting conditions are 
satisfied, and the loop formation to the above-mentioned step SI - step SI 2 (SI, S2, S4, SI 2) is only 
repeated until starting conditions are satisfied. 

[0028] Then, ECU8 progresses to the subroutine R2 for starting processing only after starting 
conditions are satisfied. In a subroutine R2, ECU8 judges whether predetermined time passed after 
injection of a fuel at step SI 3. This predetermined time can be set up as a duration for ensuring that 
evaporation after injection of a fuel. When this predetermined time has not passed, (No) and ECU8 
end a subroutine R2, progress to step SI 1 of a main routine, and perform cranking by the starter 14. 
Decision at such a step S13 is for expecting the evaporation time amount of a fuel and preventing a 
flame failure beforehand. 

[0029] When it is admited that predetermined time has passed at step S13 (Yes), it progresses to step 
SI 4, and it judges whether ignition was performed or not from the counted value of the timer after 
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ignition. At this time, it is counted value =0, and since it can be judged as ignition before, ECU8 
progresses to step SI 5, and orders it ignition. This command is made to the gas column which exists 
like the expansion line which already injected the fuel, and an ignition signal is specifically outputted 
to an ignition plug 6. In addition, if it takes into consideration that cylinder internal pressure is 
falling by halt of operation, in order to secure sufficient heat energy for ignition at this time, it is 
desirable to perform multiplex ignition. 

[0030] Next, it judges whether ECU8 started actuation of the timer after ignition at step SI 6, it 
progressed to step S9, and predetermined time passed after ignition. (No) and ECU8 carry out the 
return of the main routine, go into a subroutine R2 from step S12 again, bypass steps SI 5 and SI 6, 
and repeat decision of step S9 until this predetermined time passes (step SI 4= No). 
[0031] If it judges that predetermined time passed after ignition, ECU8 will judge whether the engine 
speed is over the predetermined value Nes at step S10. This predetermined value Nes is set up as a 
threshold forjudging whether starting of an engine 1 was successful, and it judges as that whose 
starting condition is a success if the rotational speed of an engine 1 is over this predetermined value 
Nes, and on the other hand, if ECU8 is below the predetermined value Nes, it can judge it as what is 
in an imperfect starting condition. 

[0032] In addition, although not clearly shown by the flow chart of drawing 2 , if a piston 22 begins 
to move by step S15 after ignition, ECU8 will order it injection also about the gas column which is 
in a compression stroke then, and will order it ignition further in the top dead center. An engine 1 
starts without complete explosion's happening in the gas column which suited the compression 
stroke, and performing the usual cranking by this, at the time of a halt of an engine 1. 
[0033] As a result of judging a starting condition, when imperfect, (No) ends a subroutine R2, and 
return and ECU8 progress to step SI 1 at a main routine, and it operates a starter 14. On the other 
hand, when a judgment result is a success (Yes), since ECU8 carries out the return of the main 
routine, a starter 14 does not operate. Even if it is in the case of which [ above ], when an engine 1 
starts and rotational speed exceeds the predetermined value Nes, ECU8 resets various kinds of timers 
which shifted to step S17 and were mentioned above from step SI of a main routine, respectively, 
and ends activation of a starting control routine. 

[0034] By performing the starting control routine mentioned above, when putting an engine 1 into 
operation, in the gas column which exists like an expansion line, ECU8 makes combustion occur and 
starts an engine 1 (starting means). At this time, ECU8 controls actuation of a starter 14 according to 
the judgment result in step SI 1, i.e., the starting condition of an engine 1, (motor control means). 
[0035] Therefore, when it succeeds in starting only by the combustion pressure in the gas column 
which exists like an expansion line according to the starting system of this example, starting of an 
engine 1 is performed, without operating a starter 14. On the other hand, only by the combustion 
pressure in a gas column, when starting becomes imperfect, cranking by the starter 14 can be added 
auxiliary, for example, and starting of an engine 1 is attained only with the minimum power used. 
This assistance does not require excessive torque like cranking which it is only sufficient for to carry 
out to extent to which the gas column in a compression stroke exceeds a top dead center, and is 
performed by the usual idle state. In addition, although the starting condition is judged from the 
engine speed in the one example, you may judge using other detection parameters. 
[0036] Moreover, as mentioned above, if the valve-opening stage of an exhaust valve 24 is 
beforehand set to the lag side, while the piston 22 is depressed like the expansion line, an exhaust 
valve 24 can be closed, and the as sudden fall of the combustion pressure in inside as the expansion 
line will be prevented. Efficient expansion work of combustion gas can be promoted by this, and it 
can contribute to a success of starting only by combustion pressure. 

[0037] Although the idle stop car is used in the above-mentioned example, you may be the car (for 
example, hybrid car) which suspends and starts an engine automatically. Moreover, although 
actuation of automatic idle halt / starting control system of a car is doubled and explained, the 
starting system of this invention does not necessarily require coordination with such a control system 
about the engine 1 for cars. When making it restart after it follows, for example, the operator of a car 
stops an engine 1, the starting control routine mentioned above can be performed independently, and 
an engine 1 can be put into operation. 

[0038] The operation gestalt of this invention is not restricted to the engine 1 mentioned as an 
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example, but may have other cylinder layouts, and may be a single-cylinder mold. Moreover, it 
cannot be overemphasized that replacement is suitably possible in the configuration of a concrete 
member or components in other desirable modes about the operation gestalt of this invention. 
[0039] 

[Effect of the Invention] The starting system (claim 1) of the injection mold internal combustion 
engine in a cylinder of this invention makes an internal combustion engine's starting a positive thing 
for a short time. Moreover, large power saving becomes possible by using the motor only for starting 
fail-safe. Moreover, since the starting system (claim 2) of the injection mold internal combustion 
engine in a cylinder of this invention guarantees the quick nature and certainty of starting, it can 
cooperate with automatic-stay / starting control of the internal combustion engine carried in a car 
suitably, and it contributes also to the purpose achievement of the fuel consumption reduction 
greatly. 

[0040] Furthermore, if the starting system of this invention includes the configuration about valve- 
opening control (claim 3), can be rationally assisted with an internal combustion engine's starting by 
the work. 
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^(fiJ»ci5(/^T«rEiEte««»CA4^M-Cffi^$*i.4^5E 
©^ y y 9 ^mi.m.Xh^X , W.9 y >9/*)\<7s 

anna $ttz>miz9y>9 ftm&mtfiE&mmz xo tz 

[0 0 0 9] _tE» 1 4 J: ttff , ^> 9 - 9 

*- 9 <r>^M.^o^9 =7 > y-tifOHltejSJK ^^-^v^rffitt 
0teC#d-»lheB©mM^«^T*#4o Lfc^ot, 
-<7)KM*#atLT, JEteWttoBfafiB^^^v^ft 
JS^fi*** 4 J: -5 tcftijfflli- 4 i t * ? T- % 4 o 

[ 0 0 1 0 ] m\z^ m 3 oftmz * tus, jEm&m<n^ 
m x *> 4 mm<r> ®m&mtf$> *> m% k f± a ^ hi «@te 

a*ab4i*fl£LTX*-?*-i'l±iS*)H#iLSn4 
50 L> lltejajS^tev***!!, «tt@fi-Ctt*- v>y"ftJ9c 



3 

&m^iE^mmzmh^tm^Lx, ^9-9^-9 

[0 0 11] *4*>#»TI±. iUCrateffiR^jE 

[0 0 12] 

&o HHfc*v*T, *^fuSIS2 fc*#«»3 kliftv*? 

OiJi:y- h 8^BSS^tLTv^ 0 v-h8tt^<DT 

7y7y^'"yn^»/:^ -f-^mrSBF R KtS: 
*t & *t £ 0^ L £ v> t > S>«*K J: O BS6 pTSB fc£#f S 

[0 0 13] ¥*MJffi2 T-i±^^>^^-^6 

05fc«fctt«Mi 3A^»S:$ti-rv^ 0 /n>K;h 1 
A<7)±W;mS*£*te£^> K^a^-3 3-e»ti 

[0014] > >f 7^7 coii^tcii 'j >^ffl*t 

3 7#ElftaiEfcM3:3*U :^>^3 7t:«J: 
Ox^v^-y h 1 7#>^>^^7i:#LtSlli 

fi> *<Dlft&K&%m<D4^4 2 0 O^S 

tt§ixrv^ 0 xyyy2 0 O^^f^^^ttT^^ h 
3 5 #«* Sit, £<&&IS«a«3 5Kli 

«jfii-*a-c^^y^«ai'*:^Lr«aafli3 8**»*& 
atv^o tt3tiMK3 8 co±«t > v/M JiSB 

iSffl«Sfc^ra^*i , J^^ y > 3 > 2 2^g^iitw 
£ 0 >^-x^i 7 h 1 7tf>«tr«&KWU jl>^>2 0 0 
OvU y K3 2*fci£tHLfc»«tf 2 3rt*SM*S 

*U ^^«»f 2 3Ktt*Mfc»2 4*3*tfm«fl:S2 
4 KJHSSiifc.xT* U-f- 2 5**BEKSfLTV^ 0 
[0 0 15] ^ h*«ftS3EiS«3 5 Ofsft^-;* *M 
-36 #><bg|tfi 7^yt7h2 7[:^t7^7-A 

2 8tf>2£JBa*B#3*u *y^7-A2 80jfe«j:*7 

x 3 1 OTSBKKltfcttfcjgffll 8 Kli* > X ^ > K 
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[0016] H3li, «HEa»Zl*&*^WS«II »5 
ffiEIT-*^ , /n> K;i/*y<-3 3<^ltS»l 9 2rttc 
li. X kf— K>-^ 1 9 3 t#KX*>/<>f >f >v^- 
* 2 5 6 £ J: &/< y t U 4 > ¥>r- 9 2 7 6 **R*t 5> ft 

ri/^o << yy*r-$ 2 5 6Ji, ffcfcffiKi" 

[0017] ^> K;l/*y<- 3 3 Hii, T^K'J 
K=nr4fc*iWJKBi--&fei6^T-f K^x-Y 7^ 2 5 3^«t 

- 5 7,4 v 1-2 5 8**K»t?>fLTV^o K^l 1 <0 
**«Utt^ ^nyF^/»j7^l94iJtll r ru-* 

T*fJ|l^3:*l8&1-£o 
[0 0 18] v- h 8 SrBBBJ-t^fefecoH > v^ffi 

Rifltio H4*iv- h 8^BBH^fc*^n>^»ofl| 
9 HWLT^6nA<0*[fi]HBSB!att^K^^*xTv^ 0 

v- h 8 zmmtsmz'tztzib, ^7^7^x9 ^ 

30 ttfc>y*fcl 0 2*3J:^H >vttl 0 2 Sr^^SISS 
ftiU >^IH5*t 1 0 0 34*K»te>ftTv^* o — 'J>^ 
mti 0 OCOfife^oi 19 E>v«l 0 2 k^Sttrv> 
4«kttKJt«OJWH±">- h 8 <D7U- A 8 atClStt 
^n£H20fc>vfi 1 1 0 *cWLT@»aft^iBf^S 
tiX^ho L/:^ot, v- h 8*iH>v*ttl 0 2 £ * 
^tc^enAo^ffi]tcs»-e§* fc ^U:, S2<or/y 
Mi i o*4»^^enBo*[fiju*)»«i?r«6-e*&o 

[0019] 'J >9Wti\ 0 0 tmflE-7l^-A8 a k<0 
WlCJi^yv y/10 3^^StiTV^T, y-F8t 
40 »2^)fc>y#l 1 0 *r+'tk LtB+ttt|-*|fi]t#!> 
LTV>S 0 SfeK, U y9W&\ 0 0 t§9IE7U-A8 
a kOBi:iifI^>f 15 6^tt S(E#*** 
ffiLT-7 1x-^8 a**»2 0t>vMl 1 OSr^ttcH 

[0 0 2 0] ^v>T, mjfS-x>v> 2 0 0 t:ov^pffl 

-A&mx&immxb&o @5cm^ ie^>^ 

50 ^7 p 7t:^^n^^>#3 7 ^ix./^-f >^JL^i y 
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>^vt7 h 1 2 H14^ 7 >^ fc*> 1 3 ^LT^> n 

[002 1] -fV^n-^isten-^sK^ieisJtf 
n-***x l 6^tt®ffiK«*Sftfc*A»:El 9 

^^>*'>t7H2«:Wi:LtfAaEHIB-e 10 

W7»yt7 h 1 2(0^f--^mz^LX^ 
2> 0 u-**** l (?7>? vt7 h 1 2 tit 

Knm<Dl§) i:ii77>y«#3 9#EI?it, n-* 
**X 1 6fi:<7)77>yW3 9 fc fc UC'IOU F2 0t 

[o o 2 2] u-*#* i 6 \z\t. mmyyy^uU3 

^77*^4 1 htLX^&o ^y*;^4 1 20 

Mtffi«=i>f /WiTfe4 2T-UfE7 7>vgB*t3 9:fr|fi]K# 
^^titv^o /7y^;^4 li:iiEl3>f^tfto4 
3tft»?^7*7y4 4 Wtt>tLtv^o n-^# 
^1 6t:ii^7>^y^7M 2 O^'ktt^TffKSfitf 
4 5^fIlTi3^ *0-J§l±«HB^9-> 
*;i^4 1 j:Hfe§*iTv^t t U:, 4&ffiittf/*i- 

[0023] ^ >tn-^ 1 SOfl-JSKBEKSfLfcT* 
nr-^ 4 7^r-^74 8«±#^ h 4 9 iZ X o 
t^^y^^7 lt:@S?ntv^ 0 z<d 30 

^f-^74 9603-^4 9 ate 14. ^Sa>f;U5 0 
k*&«jn>f;l/5 1 bifi&mZtiX^X^ Xr-^374 
9^3§ffiLfcRi§jS|5 4 9 blimifer^ v*;i^4 1 * 

Sotv^o Hfa5 4 9 bcD^m^tmit^^^rs 2 
tf&mztix&t), ;^ii^^/5 2 k limner 7 
y44 KisaT-fi-s 3^ig^nt^ 

£o 1"ft*>*>. fljffiffi«3-f^tf*l4 3"C#»SfLT^ 
[0 0 2 4 ] ft&\ ISST'li lf(07'7y4 4 Lri^S 40 

oBIE*fifcdi&KMfttt btix^2><Dit i> *>?>/»x& 

Z>o 7*7 z/&£ U^a^Jt^fflft^JgttO— 
BAKJ:*$fc« (M¥9 - 2 1 5 2 9 2t) <^*ffl» 

^fE*snrv^ 0 ifc, M^^N'ttaotyyy 

*;i^4 1 ^ 7 h 1 2«Uffi^$-££>*Lfc 

7*7 v4 4 TFSJfE^Jt 5 3^*>St*x* J: o 7 
774 4^X h n-*ii/ft£fiK»J|&S*iTV>*o X h 
n-^SUffiO*:*5)^^7 v*;l/* r 4 1 k 7*7 v 4 4 <h<£> 
m liH^ L ft v^jh*«#R*t ft *o 50 
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[0 0 2 5] mffEn-^^'X l 6 OyggpoJ »9 * 7 > ^ 
y^7M2 t^tfc^ttffllJCtij&ill*- K K 
k4:6lll«i:!D*i4^t 5 4 tf*IS:tt £*iTv>£ 0 # 
/<^5 4*4*!rfEyu- h 4 6 -c07°U~h4 6^^ 
7>>v*7 H I 2 0^kM;frfn]KiIf*$^& 
At'Jx'f F t 5 5 t.i:^tv^ 0 n- 

l4MEn-7 5 5 SrJRSI-***- * h 5 etfMf&ZtiX 
:<^^7 h 4 5 (40^0 J: ^ \,zT ^**t-9 

[0 0 2 6] Mmyy>if%¥>tt3 9 i:ii7 ?x- * y r 
> 5 7;i*K#*t?>ttTV>T, :^7y'x-^77>57 
K**|a]LT7 ?x-^ 5 8^frt^ttrv^ 0 £fc, * 
7>^ 7^7 b 1 2_LH{4, r/tn»M5i3J:{;± 
MSI 1 IIM/niry h 5 9* ? H^StLTV^T. 

b 5 9 Kli* 7 7t7 h 1 2^^Ay 
t7F (H6#Rg) *^mt%>fz#><nW)l*1&htzito<r> 
^jl->6 OtfmifbtiX^&o ft£. 7^n)-7h5 
9 liflri * -f ^ * ®S S * * # > 7 & fc 

1 t-frfii:M?ntv^ 0 1 14. 

[0 0 2 7] _tlB»JSK*5v*t\ ^^-^X^f «y^^# 
LTA^r'J (H^Lftv^) J: <9 SS^-M* 5 3 tcHJEE 
*eniJDi--2> ^ 7^7 74 4 £fiCT£jltjn^;i/ 5 1 Hi 

>tn-n5 k^?tLtv^^7>^ '>t7 h 1 2 
«$tf?iii>yy2 OO^teSl^nSo -x > v > 
2 0 O^0teSc**i#Ai"* 1f'*1- Y 5 5«4JI 

ifi] n l r m *$mxm l fcem i:i4 0 

[0 0 2 8] W«)x>f h 5 5^ft-T^t> 7^1/- 
h 4 6^J:^W- h 4 6 t«^LTV/^aekf > 4 5 
fc«*T^LfcJ: ^ H«#-r&o -<^»Stf>4 6 0ffi 

W>\t-Xyy*)vy4 i t#^LTv^(7)T% Wi:y7 

v*;W^4 1 iffif^i-^o 7*7 v 4 4 OX hn-^(i± 

/7'/*;^4 1 <fi^i-^k. T'7'74 4 k& 

iST-M- 5 3 4:0«««j|fifcft4o ^r>4 4 #S8fc^ 
5 3^?j«W;tli, ^>-v>Igi6T^7>^ y+7 h 
12«L, ^E-cofe*. f&«3>T;i/5 1 HJ:oTf§* 
Sir. /^yxM^mSK^^^tL^o 

[0029] m^x, *->y> 2 o 0^7 vmzKom 

0, emiWlIEBBfffiEk i8lil?lfIIIit$)^o 
y'J >^6 2WHBEfi?tLTV^e^ h>6 3(4. tf^ 
h > tf > 6 4 HLT3>n y K 1 4 <7)X^-;^J.> K 
li:ag?firv^ 0 y'J>^7 K3 2 iZ itgi A 7*7 
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?6 StmMZtlX^X, ^(DMMU*^ A h > 6 3 <D 
^y Yti/*)yy^v K3 2 t (Dffllzj&j&Z tifz&M^. 
^cel^r-v^ 0 ->y >^6 2 O/g «9 tiTKv-v^ y h 6 6 

[ 0 0 3 0 J y , J>^7 K 3 2 I*]?), mrK > V > ^ 6 
2^±^^fi, tt$6 7, 6 8tCJ:or[nItegtt^5:# 
Ztltzil A y^7 h 6 9^IS:frt^fLTV^ 0 Hvt7 
h 6 9 \z\$T* vT* > h 7 0**$e£LTi3 «9 , 
* > h 7 0 £14. *A^yn^7 F72^A-t 

>^155 Izm&LX* A/*;lx*£f£££^££*y<7)y 
=7??U7 2 a 7 1 HJ:^*^^-e@S^ti 

7 h5 9 (I5#S) c^dlteoj ^7>^yt7M 
2 0iWAyt7 h 6 9 Heii^tt^o 
[0 0 3 1 ] *Ayf7.h69(7)±gBi:iin7*7-A 
7 2tft8.WhKX^X^ :<7)n7^7-A73li*Ay 
t7F6 9 0ti]^^#v^ A h 6 9<7)^iAMt: 

/^Cr?Si&1-^o *Ayt7F6 9^^AW, 4*9* 
^ ^;Ujc> v>Oj^^^^l^^i:Ti®:^;#9 5 

9 StaotS^f 2 3^H8P.fl£;fU £f^#9 6KJ:o 
TS^S9 7^g3£tL£o 
[0 0 3 2 ] ii A z/*y Y 6 9 Kti— #MK«E$t:& A£ 

U ^ A h 6 9 ^WLTiSte7jfS]^^^^LT 

98li*Ai/t7h6 9 <Oi£^B#££ Av-v 7 h 6 90 

[0 0 3 3] U:^ot, *Ay^7h6 90IEWt: 

< -C^^O-e, 4*9-^ ^;i/x>y>(7)^^-^ 
y?m*)*^>^? ht:t^ s*>?fti*:£ <x%2> 

mzmho 

[0 0 3 4 ] y'J>/A 7 K32 £ > X 7 

4 ^Tfc^VTVN'y v>^7 5 ttiJ ft.tztfyfm.7 6 
^^^ttrv^ 0 ^VT 9 !? 6l*IHJi^ 7 7 £ 

tt^* , >7 p yt 7 h 7 8^Seg^tLTv^ 0 *°>yv 
f7h78ti^Ayt7h6 9«i:«^^n, »<§: 
7 9 £ J: otEItegftCffijf^fiTt^o ^>7 , y^7 
h 7 8 ^fgi^li # A^yn^y h 7 2 cO^SiH::^ 
t^ii>8 0t:J:ot#ibn^o 

[0 0 3 5 ] ^ y K#^- 8 1 Hfi. y - hV^l'T' 
9 4 jMK*t tbtiTV^o ^<^JHT U - Ka>7'9 4 tf. 
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7 l<zni±tftk£fzt ilCxr^tALtx^ y 
y 3 >«l«o &ib\ *°>7^7 §<Dm2l<DWffiK 
li v - /u «Wj&*IS»t ^tv^^ ffl * <o t£93 fi« nfc-f 

[0 0 3 6] ^v^r. ^>v> 2 0 O^ig^taLT 
f^t^it^^g»^«^I5i^-r^o HI 9, @10(i 

9 [2 1 O^Kjffl-e^^o @9t:i5v^ * 

7>^y^7 h l 2±o, mJfe^tt*^m^E^^ 

h 8 2 ^^SHt^/c^oy- 'J 8 3 tfWitfhtiX^ 
h 0 y-'J83l^7>^y^7l>l 2 K*j■LT[^]^g:fr 
fl£J:^$!6:£^^i^^ 3 a 

m-f-^ns 3bH^4^>o ^n&y-yn-s 3 bcow 

loi v^;u h 8 2 ^SSL&^ffiKJ;**;^^- 
b 8 4&mi<VbtlX^Z>o h 8 4 (3^7 

y^yt7M 2 Lt 0te7j^]^ «t I^^^Tj 

20 1/-F84 <h pTRjy-y fr8 3 b h HJ: o tilti/:^ 
m^^N^^-^^ h ^ Lt(7)o-7 8 5 £JR^1-£*°^ 
y h^ff«Lt</^o 

[0 0 3 7] -77, »^2 l«!j^^o^C^^ y^« 

7fO>>fyyt7M 2 5(i^r-7;i 2 6tl«^^n 
7ttt§l 2 7^i^t^7^7; l 2 8t:K^^^:« 
§1 2 9-eSSP^^TV^o :©>>f>y^7H25 
^fittS 1 30i5J:^l 3 Uoty-'J 1 3 2^@g 
7^-^13 2 a^^tv^o ^r/yt7M 
30 2 5 0SSB^lJ^y h 1 3 3 ot* 7 7°*^^ 7 7 
^«1 3 4^@^^ttrv^ 0 
[0 0 3 8] 1 32aWJ-7'13 

5 y i 3 2 conr»y- i ; >t 1 3 2 b > 

yt7 h 1 2 5C0S^7jfS]twfJ»jgftC^tt^tL-rv^ 
^>o pTIfty-yK-l 3 2bii, ^>yf7H25^) 
SvT—#:KjHlj|Er^^> J: 9 i:fa^ 1 3 6 
Ltl/^o f^M3 6 fcnTtt'/-yJt 1 3 2 b^^O 

1 3 7tf*Ig*t<b;h/rv>* 0 J/c, 
40 XM36 \Zi±\£> 1 3 8"CS«ie*H3E«FSixfcv 
- 1 3 9**Ktt<bft"t>>£ 0 v^- 1 3 9 (irVT;^ 1 
3 6<om^St^m±Lfzt iKl^i'ftllLTJU 
73^]tcfattL> ^7 7f813 4OrtBi:S8n 0 4 
jb\ f^^ 1 3 6#BrJE^>EH6aflE^aLfci:SH'> 
^- 139^77ffil34 tc^^-t"^ J: ^ tfto 
1 4 0**K*t?>ftTV»&o 

[0039] ^^>yf7M25 \tZ\±\?-*> 1 4 1 
-hmfcZiXX^X, Z.<D\z-*> 1 4 1 \*T>( K;V->^ 
7 h 1 4 2 t:@g^tL/c^t 1 4 3 t:i^otv^ 0 £ 
50 f>K. 7>f F>y t7 h 1 4 2C@^$n^:^t> 1 
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4 4 li/U* "7 h 1 4 5 1 4 6 i:|^ot^ 

&o f£f£2 lli l M21 ai'M2l a OJifflKffic&J 

[0 0 4 0] ±E«^^^V^T> x>y>|Hfi^7^ 
K'J>moiW4^S^ n-5 8 5 1*12 9 <Z>Hi& 
t*/f L/:filHi^ V^;l/h 8 2li/- , J8 3 Oft/h 

gffi#fc#§#ttfc*vcv*£ 0 y-y i 3 2o^ri&y- 

Vfrl3 2 bliJEffi:^ ;Wffal 3 7i:ft»?lifcil 
0OHHofiB^®^^-^^tLTv^T. V*;i/b8 2ii 
1 3 2^**S«5^^*§»»t5>tLTv^ 0 £<7) 
ttStli, iS'L^ 9 v<f-<n* >f>vt7H 25 (*T>f 
KiHHEfttfElteS-frfeiiA*:*, f^^l 3 6 tcflD 
fe**k#li/hSv*<>0>-e* »K v*- 1 3 9 Jiff fa 1 

4 o i:«t oTrt^tc3i§ii$nrv^6o-e^ ? 

3 4 i:igl^v^ 0 oj 15. -f >v 

t7M2 5 K{Sii£tv?\ AM&2 1 Ji@eS*LS:v^ 0 
[0 0 4 1 ] *<o&, ^>v>[lieS:* ? ±#i-^>i:T"V 
1 3 6 KiDfa£S^**i^*U >jl- 1 3 9 
fal 4 OHJT*,J»oT^H58UiL. ^77f«134 
K^Sh^o x>y>(7)@W>f>yt7 
b 1 2 5 ^hl/>f >^iMT$S2 1 \Z 

[0 0 4 2 ] x^y'^iK^^?)^^ < 

5#»t*m«*In»:«»t4o H9oa 
UX&Ltzfcm&^t^m&Wv-? 8 5<Ofilt*^ 0 
0-5 8 5:Wffl*|fi]K««-r*4:. "Tft^-U 8 3b 
ti@^y- U 8 3 aWKWL^fcti**:*. V^;H8 
2tiy-y 8 3<0«*S*i9*c»»i-&o 
Ii^9yfHm ff«|3>f^tffal 3 7K}T*>J®o 
TnTtt^-yjt 1 3 2 b;WMfrU V^;i" h 8 2 li 7^ 

y 1 3 2^*/hg*i? lt. ^>v> 

^BKSCSi:t, ^7>^vt7M 2107 r - , J8 
3i3J: y+mo?- 1 ) 1 3 2 

b 8 2©«*#»tft***fl:U SE»ftffl***fcSix-6o 
[0 0 4 3 ] ±&<D±7 ^>y>S&»«Ftt*S»3'f 

;i/5 1 L t x > y* > j ^ 1 1 i ^ 

&K*toftKXvXx->¥>2 Q Oi 

#lLT^7^»gI^Mt^ 0 mffEH^^-y 8 
3 aOWBBKtt* y ^*&»ffl^(JUft 8 6 #H 

jeStLTv^o — 7j. */N-3 61t:(i, ^y^Jl/^-V 
8 7 £*1-&£Sptt8 8**Btei4*c^«FStLTv^ 0 

$#«8 8<Dmmzit** y-ys 9&mfc2tix^x. 

* Rib K <y ^ -V 9 0 sOTgjjfc ^TV^o 
[0 0 4 4 ] ^^>tc. *A-3 6t:ii+7^yt7h2 
7tfmW}&&lz3iW2tLX^X, :o^T7^y>7h2 

7 u(i> mrffi^y *m8 7 tPi-g^n**? *^y 

^Mt9 l*«*«SfLT^* 0 ^^vt7F27<0 
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^7-A28 (B10#Kl) CS^ibW^y^^y^ 

fi^j^o 2 y ^va >^yy > 

ff-^9 3 fiMLtffaT**^>o 
[0 0 4 5] ±E**K*v^T, *y^^2 9 £K 
&&tft, MU£fa9 3 i:ff*>foT^7^y^7 b 2 
7£J:CMr^*^y a;i/^9 l^IeJi&l-^o ^'J*^ 
8 8 U^-tr ^ 9^ U * fl^-V 9 1 ti, -fe * * ^ 'J 

y 8 3ffl»c±«F*fc8 7 

oT, ^r7 ^^^;U2 9 £^i£tr££*$tt8 IWf- 
';8 3fli:fi#L 7^8 9^»H*wjgjftsnfcK 

HK^m9 o«»K9m8 6 fc*&? 0 

^7>^vt7F 1 2 
2 0 0^46«j*»nriBi:&*o x>y>Mfi»t*k, * 
7^^/jt/2 9 «:SS#> MLfffa9 3i:J:o 

T-fe^^^y *;l/^9 1 fgttv ^ 

20 ^9 0 tft»K7m8 6 t<D&&i)m®iZ1Xho 
[0 0 4 6] <kiz s m 1 1 Sr#fiBLTjHrt^-^;i/Ott*& 
*tR«t4o ^«»»tt^^>^S9^T«5H8a: 
tfhti&o ^^wr/i4 7i:ii, t^;^fAt^/: 
#<^»1 4 8rt*®j£$;h/rv>T. WPDn:Soth 
on>f K*°>yi4 9t:t^W«A$tL^»o b n n 
K*°>7 1 4 9 KRA ZtitzlT'i ;WifiE2j**S5*>> <b ttr 
ffRl 5 0K#EfcB2fU ^EPD2, D3i:ftotfBl 

[0 0 4 7] i:t\ b nn>f K#>^1 4 90^>7^ 
30 b 1 5 1 tC(i^r*V 1 5 2&&&ZtlX&*), 2h 

tC. Z<D*V 1 5 2 frC (i^ v-v V h 1 2 

>yi49l^7>^yt7M 2 cO[i]»Etc^oTlEi& 

[0 0 4 8] a±»WLfcJ:?i:, *HJ6JgS-CJ±. * 
Ayt7h69 ^fgSfj^-^^fc^O^yn^ -y h 5 9 ^ 

frtfyfmmWlKKDifV 6 1 ^7>^yt7F 
1 2 Sr3tWF-r^ttSl U:igU^7>^yt7M 
2±CM»tfeo fit, :ii^"/n7-7F5 9^^ 
40 t61 tcjagL/cfig, oi l l ^?>a< ^vHi 

7lcyVffi51 9 ^-g-tr-f >^n-* 1 5 ^BfigL 

<Dif>*1-*7^4 \ 5 5 ^ttSrl 1 ^tciS»LTEttL 

[0 0 4 9] ^7>^/^;w^*ffi^-t*4r>-9-<^ 
SBM^^t'^o HI 2*±^9>^^</U-X*»'*-*4r> 
■9- (^^ coffiS*^^ 7 >^ y^7 

0OfflHBfWBI^*0, HI 3 »±WIEB»fffiBI-C**o 
^ft^OEI^^v^T. ^ 9 > 9 tr-^ltlfat ? > 
50 X 9 9 F^J:^1^7>^7--X9 9R^?)i^ 
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>*/-c;HJ- 1 5 3 I4f£? 7 >;7-r-x 9 9 Rfflflt-fco 
T, ^7>?yt7M 2 t^iH^-f-^ J: ^ tcifett <b fL"C 
-?-<£»1&ffiffls8SB 1 5 3 atflE7 7>?7 
i^l 2 L<0^i-S^ > vK*fr|fiJLTffi@$fL-C^.&o Btr 
fe^^9>^^i7'l 2 LW^tClifigBoi t)V7^ 
?3$1 5 4^ffM?tLTv>T. J'jyj'Wl 5 3»4 
•Itf>'J 7* ?SB1 5 4 t&fatibiZ&G-LX ? 7 > ? ft<0 

[0 0 5 0] igt^T, J-> -y>i$±%;W)~sXT&K'0^ 
■CUWir&o rWy^fAT-IJ, 7 << K'J v^fMRB*- 10 
Ktr-Y K'J v^MFnr*- Ki **A-cv»i 0 
t>ii, 7-Y K'J >^$iJPJ3^e- Kt?l±*WS:#ih$*4 
ix> v* y if- g ®j#it L , flfjbttSS-C 7 * -t * j6**ffc S 

(£1T\ r#±Hit*-KJ t*>v>?) o 

t -y K'j >^«=pt*- nzi±2mm$>*). ^iot- 

x > y > &|&& K-I$a<j k T W K >J > ^ * «= bT1" & (£L 

t, ra&ifr*- kj tv^> 0 ^lotii, stereo 

&JI ?*-KJ:*Kj£) -CUfHTW K'J >yi m- "J 20 

(mr, rr-f k;ux-y -^f-*- kj tv^) 0 

[0 0 5 1] HI 4 14, x>v> 2 0 0Kii»*4*S«M* 
it WJ» v X 7 A <7)£#:1ij& ^Lfc7-n^lt*5, 

nB£&v>-r. ?7y?mi 2 tmmzwritbtitct&m 

5 0J4, X?-^t-^17 1tAC^i 
^ U— ^ ( A C G) 1 7 2tCJ:oTiSJ<l, ACG 

1 7 2 Ui&S&Sm^Mi, 

-f7 1 6 7 ^LtA*7t'J 1 6 8 CSlS^io 
aU-y. ■ l/?rOT-f71 6 7t4, *&lb*3&1EtStt 

2 5 O^m^mJES^ 12V£v>l_14. 5VCi«lt 30 
-i>o Ayf'J 1 6 814, 7,?-?'JV-l 6 2;&*a&i£ 
ft* fc X 1 7 1 ^fgf&mSt 4 

tc, >Y yx Y f 1 7 3 i^LTM«-Ht» a a 1 

7 4 4s«fcu f ±fw#ii§£ei 6 o^tcft mmtiLt m&-t& 0 

[0 0 5 2 ] 3ifflfflmW 1 6 0 K»4, x> v>Hltei5:N 
e £1$£n-r&N e-t>t2 5 1 t, x>v>200O7 
•Y K'J >:/-£^iJjT-f^2£{4fWP&1-*£#07-Y K;u 
^-f7f 2 5 3 t« iHEfj«->-H:tIt4i«/S4; 
itt "H" ^J^HJM4fS^^7f2 54i, 
m&t&ia-t 2 5 5 t, fltjt«il*- KT- 40 

&M-T J^?>;<'f'fVy7--? 2 5 6 i, n •;/ h ;u 
£}££a-f hju-b>t2 5 7 i, X * - * 

t-H7 1 *SBLtx>yy 2 0 0 &t6m-t&X9 
-9*4 7f 2 5 8 i, rw-^fiHCtfrgLT "H" 
l^^Srffi^l-** I- J-f7s4 -J* 2 5 9 /<yf'J 
1 6 8 <7>m)l7i*?-7Effl (tajx.f4\ 1 0 V) ttTKfc&i 
*flT L T ^E*^ JE * K B^-T * /< 7 t 'J -f > v r 
-92 7 6 ttf&lfcZtlX^&o 

[0053] £ s> k, ±mmmm. 1 6 o Kt4, 9 7 > 9 

ttl 2«)IHE»=ra»!UTjftj^y9^6 5 50 
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X9-9*-9 1 7 1 \zmj)*Vi1&-tZ>*9-S' 'J U- 

i 6 2©w»Jt^fc, utrstwr i 6 9 K***ttf&i-<&«r 

flBjtT'J V- 1 6 3©8W?t> ^-YT^* 1 6 6 Cg 
ISfifc^^?-? 1 6 5 U«#*#J&-i-4/<-r;** 
'J V- 1 6 4<0«HipJB^-t. B>f5E*#Tt?fSt* 
»£LTiIIE#K£**te-r7^f- 1 7 5 t^fi?^ 

[0 0 5 4] WrflMTl 6 9-M0te*«l»ttl»SfUtr 

'J U-l 6 3tc4**>ifc»4:*7<Dl^!&£ftlJ®t;:EI 
£Sft*v\, fcfcx.»4\ BtrPSCT'J V- 1 6 3tcftxTF 

ftfcOK, *W •y^>?-|f^£j^5£<^«£4t>*7'i- 

r-f -Jt^WRSHtriiirflMTi 6 9^<7>enSDmff^^« 

ZktfX-ZZo 

[0055111115,016(4, iSlJffll^B 1 6 0 <0» 

•J, HI 4 i:ra«F-f-»±ra-f <:»4ra*««-*jELrv» 
*o i/c HI 7H14, fcT&1rh*9-9V Is-ttmW 
4 0 0<7)ftlJ^I|*lS, y<-YX^-^$1JffllgP9 0 0<7?©Jfflll*I 
■< >i?*r-9mmU & 0 0<7?©Jfflirt^, 

j*c^ciw»»7 o o<7)ftimiF*j#> »fpttima53 o ooiwfv 
i*)^ *^-r-9-*-©jffli8e 8oo ©iwairtJS* 4 vi&sm 
mus o oosijfflirts*— k*tkltv^o 

[0 0 5 6] HI 5 Wl&f1M2JtfceB 3 0 0(4, 7-f K;l/X 
•Y 7 f 2 5 3 <O^S*5«t ^MOiTciS^^Jc^^ftcO 
t § ic, r^K)*- KJ , KJ 4J4 

T7^ V)VXJ y^-^e- KJ ^v^-f^^H-ejiJ^x.^* 
r^Jhf&jt*- KJ ^Mtc, 7YK'J/^S-Si 
±.-fZ>%i\<r>mW'*9-> (WT, rf&l^-vj t 
v>^) , 454^7^ K'J vr^9hg*#T-CffiWftCMp 
pr-r*^2<7)i&^y^-> (JiJLT, \m2'*9->\ t 
v^) WV>-fn*^c«J»)Jfex.* 0 ^2yN°^->l4, MM 
*T1 6 9 *^C<TS*fcttlR-Cx>y>S:ft^|BflEjt$* 
JM«A";f'JJ:!) ! D 4:IWjhi-*x ^'7f 'Jii^K 
It*- Kfc LTffat?*4, 

[0 0 5 7] ®|^«J^3 0 0O»ft«JSM3-?-a*ffi3 
0 1 ICJ4, 7^ K^XY yf-2 5 3 C0tt^fi-^7) J Xti ? 
7YK^Y7f 2 5 3<OttSf^ ^"7^ 

(7<f K'J f^Wffi) T-14 "L" ^-V^lffi (7 

K'J>^^nJ) T*I4 "H" l^;i/£7p:-fo ^*M*J 
/ef|5 3 0 3I^Yv3 0 3 a 2 5 5 

IC43 v^T^jgaSEJflliO**^ je«fWJSl±K t> tz o T 
^ftl^tt^t "H" l"<A'*>m J f§r*mi}1r&. 

[0 0 5 8] i6f^«J^jS-f-m*SC 3 0 U4, 7 -f K;UX 
Y-;f 2 53434 U t &&mtiimfeU 3 0 3 WltiJJif, 

mx-ii, 3*) fil±«tt-*-4 1 "H" U^t^SM 
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3 O 1 a S 3 O 1 to •. S 3 O 1 c J'HiAtio 

[0 0 5 9] HI 8(4, 1kft9JlM&^miJto3 0 1 K£ 

mz^Ltzmr-$)i 0 m^w^m^taij^3 o i-e»i, 

lflffi* W > * -f y f - 1 7 3 **KA $ *i.T±IW»§&« 1 6 
OjP'J-fcy K<?*t4*\ &4vM4 7-f K^-f 2 5 

3 7 k s :H4 (&#a>^j&£) t , tbft* - KSMft 

SS3 0 1 a KJ: •) [teWl*- KJ ri*jgf&;?n4o £tf>i 
»ft*- 0 1 a (4 "L" l^<;K£>|&ft* 

[0060] S <bK, :w r$&«J*- KJ KJSV»T^je 
Xft£L±4>*XOT£P*H£U: K to£ o Ttftfll £ ft4 
(*fH2>*»JSa:) t, 16ft*- KSJ1MB3 0 1 aKi 

"9 s »«Hr- k*« r^te*- kj r«tit»ji*- 

0 1 a<7>l&ft*- KJf-f-S 3 o i 3 14 "L" U^;l^t, 

L£it&l4»ft/N**-V«)&SB3 0 1 bKJ:t) r*ly< 

i#, IMkn 3 0 1 bcOt&ft/^-Vffi-^ 

Ssoibli "L" &4 0 
[0 0 6 1 ] KJ3V>T, feKWmirZ 

&'X*ym!fcmM®8 0 2 (HI 5) K<fcl), .SA*? 
ri* 3 #JJA±«R Lrv»4t«jgSfL* (fcftGWfcft) 
t^^-vffl*»3 0 1b»:J:»), r#itf&jt* 
— KJ KiJ»t*l&ft'< \W>\^9-^\ frh 

^->«J«»3 0 1 b Htfj S 

5 3 o i b (4 "L" "H" 

6 o 

[0 0 6 2] S&K, r»2/N°^->J tc^v^Tltffe* 
fKZWJSft-* * t , V«J»» 301bCii) 

uft^-vat [%2 frh rigi^?->j 
^«j»*.*>;fc<&o -<ot iftft-'<^->fij««3 o i 
b <DW)?¥'*? ->«■§■ S 3 oibli "H" u^;uj*»e, 
"L" l/^^Wti, 

[0 0 6 3] *l|iSff©I4(:± *Uf, m^W^Z. 
g*F«3-C-<0*iff#*,»4 3 0#^v>L2»8)tr^O, £ 
O^K*SxS^*l4{i^*,^*4(f#*,£l^W^*, 

-KJ ■Cjfeffft=«rJH*r4:jSC*TS-frfcii*«FM (** 

aiv»f,*i4fc x »ft'<*->* |"»i/<*-vj 
rH2/N*^-vJ KVW&tlXTJ K'J >^K=pIi?*i. 
4<tTCL/:„ LWoT, ilig^X ? - ? * -f -y f- 
2 5 8 i&Xir hii*. > ->* y * w&i&i- a*t? # , 

7 -f K'J V ^^T*<0#*3i?nrte i: & 4 60 T% BUP.?.*I 1 
6 9 *&t%m&fI2-&illlt&ZbiZ£&/iv7-i)±ifi*) 



14 



[0 0 6 4] — 2f, p< »W7H*>K|!) 
#K, 7^f K^^7f!) 5 i>t*l, 
#®^*fiS;:£) fc, 7 4 K;i/^^ yf-t- Kfet&gB3 0 1 
c IBS 3 *L4 Kffi-tS soldi "L" U 
^;i^e> "H" 1"<)u^m&l, rr-f K^A-f 7ft 

- KJ *»jett3*t&„ fcU, nfjhf&Ji*- KJ T«i 

£41/ r«2^?->J U34»*»*><b 
1\ 7^KJl/X^f7f 2 5 3 i«fiA i? ftT*^€)^Jj!l 
10 t Tr-Y KA/^-f v f-*- KJ 7l J *elSi?tT.4o 
[0 0 6 5] i7t, rr-f Y)V^^ ?ft- KJ 
XT 4 Y)V* <{ -j * 2 5 3 jj** 7 K ? (^f^©*^ 
ft) t&ftt- K«««3 0 1 a*fctMj3*L«»rffc 
*- KJl-tS 3 o i a (4 " L " l/^JWCioT r^tt* 

- KJ *»te»*ii&o 

[0066] HI 5 KM 1 ? * N e*U5efP3 0 6 KI4N e 

^^EiEm*@x.4 1 "H" u^o^-f-mBBjersuffl) 

SC3 0 5^tB*i-4 0 N e*U^SI53 0 6 (4, O-btzV 1 *- 
1 7 3*«jfilK$fl.4i-e-€-OlHjt7* "H" U^JVCiJI 

i"4o mfBTOU^gB 3 0 5(4, mrie^iftft*- K (/^ 

^ ) fa S 3 O 1 a ^ S 3 O 1 t) > S 3 O 1 C ^ N 6 

*ij^3 o e^ffi^ui-f-ij £xfm?fmfcU7 o 1 
«^-k*o*v»t> mmi') u- 1 6 3<7>©j«}g^-tc 

"H" u^;wi^(4 "L" P-^;KO$W'ff^-^m>*3't 
4 0 fflBT'J W - 1 6 3 C "H" U^;K^JS-?-^A73^ 

ti^t mm 1 6 9 ** ,£*t i? n 4 o 

[0 0 6 7] ftii, mf.^T'J U- 1 6 3 Oft to ») CFE 
30 T^cox^f 7f>7-f?^|?fflt4S^ mrfisiTSUWSiS 

3 0 5(4 "L" U^;K75©J^UI-f-^tli73t-4'fttol9 K, 

-ctMWtr i 6 9 ifa^ev yrnwirz 0 

[0 0 6 8] ifRB*T«lJffll«3 0 5 (4. Hi 7 K^Lfc J: 
7 l-> r^ft*- KJ mK*(4#K*v#^-4rm^1- 
4 0 i-tto*,, rjSW*- KJ T-I4, Ne«5e«3 0 6 
i:i "J»f5fewlil:jtllte» (***0B»-cii, l 5 o o r 
pm) Ja±c73Jtvs?viHES:**^i?n.43iN ^>4v»(4 

jfeff*05e«B5 7 0 1 CI 0 kmi * # fc *IJ5£ 

40 S*tfei IC* 1-4 o 

[0 0 6 9] mmn u- 1 6 3 cojtto h tc f e 
T^-f7f>m^iitss^ r^ihuii* 

- KJ c7) \%\^9-y\ T-I4, mKl¥^1-4*A©JfflI 

ki& cT*-f»f> ym?<offlm * a * e > ^sutai- 

4 i t T*/^ y x 'J OJJC* 4rft/hffiU«l x. 4 C t i 
4 0 

[0 0 7 0] 1-^to*,, fltPifltihKlSiSLTjft^cllHl*** 
+ Bf Sfi, i>v>7) J illlf¥jh1-4t, tuPSiT 

*ijffligp3 0 5(4, frs?.*ri 6 9 ^wenAnrnJE^-t^f^- > 

50 B$<DSJ± (^x»4*, 13. IV) *»ibfr5e<0^3tB#m)E 
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(«*.!*, 8. 6V) £ 0 0f 

£^ a v fcTv^WSP LTflffPfiT 1 6 9 

x > v > ^s&tfc £ *l* t , m Mfimwu 3 o 5 imm 

<D "H" U^Hf^^-f7f >/f^!BAt^o 

[0071] z<o*7K^ j-y-jxD&mwkmziim 

mill 6 9 iffifttZ ii^<, **?*4iii:J:o 

[0072] .&*Mfli«is 7 o o i±, frie^ififp^e- k, 

ttfly<*->4Sfc, 3f56<0*ftTrjaj^«J»*« 1 6 1 

it "H" v^)v<r>m^imtJirh 0 
[0 0 7 3 ] 0 R 0E& 7 0 2 (4, jfeff *!)5c« 7 0 1 Offi 
Mf F;l"fe>t2 5 7«ttiff tOSlft 20 

i^-h-tho or0s&7 o 4 uu mumt*- vm^s 
3 o x .<D&Mm-%. mife><9 ->m^r s 3 0 1 

Kft^-s 3 o i o os&afn£aj£i-&<, OR 

0S&7 0 3 t4. Krfe#0RHIg&7 0 2 , 7 0 4 coffi2rti 
-3-0»3ffl*j6*W»i6iIl 6 l^m*i-*o jftikfWW 
HS16 1 li, A^HS-f-* 1 "H" U^-C**U*jJr5£<0 

[0 0 7 4 ] .S^f&WSB 7 0 0 «4, EI 1 7 tC^ Lfc «fc 0 
K, KJ , RSitlSit*- K©il2/<*- 30 

y\ is XV [T4 KA'^'f y^*- KJ OV^-T^^T-* 
fttf. 0R@ffi7 0 4 (om^j-fi-f-^ "H" i^jmc££ 
<0T% OR0I&7 0 3 frbteftK "H" 

KJ T*»±, .fiWIitll 6 i#nr»;f^»-j-4 0 

[o o 7 5] -ftc*tLr, [&it&m*-v<omi'* 

?-y\ T*f4, ORUS&7 0 4 OtB^ft -Sg-ri* "L" 

*fffij^si5 7 oici "j^tmjfelrffcflljes 

ft&rts **v^±^n ■? h;W7j J M/6^TORH]£&7 0 2 40 
cD&Jjtf "H" l/^H:iofc; t ^^ft^*iA:Ib^^ 
HffStL-So ififcttjftK, fMURJBT* i»o^n 

[0076] tS7f-ina 8ooii, 

1 u -f7f 54 wtM^^AASiiSo 

>f780 1 2tli, 0 1 2i ! H A7 1 ) h "t" 50 
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it "H- u^opmmmmmm^s a 0 1 2 *tB2>i- 

£-fc\ *Hife^<0 ^ ■=? 8 0 1 2 14. 1&X~?<{ 
AT 1 ) Y-fZ> X Sx;e£ ft T^&o 

[0 0 7 7] jfl[^C*7tt«2PJje«8 0 2 14, x>3»© 
^*7^FfaSrft^F-r-5^^-7 8 0 2 1 Srfitx, 

7tf.mn>*tfitoi2ti2> tit*)tc. "H" voi<<r>&'K*y 
iS*S s o 2 3 £fcti;*Jl-£ t*CJ"fv8 0 2 1 ^^^ 

"H" i/^^ojK^c4-7<tflifi'9-s s o 2 1 *m^i- 

&o ***»»T»i, Hv8 0 2 1 #3&T'MA7 
[0 0 7 8] y-f-WSB8 0 5I4, «-»ft*- K 

^ ^ ) fH^" S 3 O 1 a > S 3 O 1 to > S 3 O 1 C > 
*^«^#^S 8 O 1 2 . jftjfc*7»IMW 
S 8 O 2 1 , S 8 O 2 3 , 3fefT*l3fe« 7 0 

1 WUJ^^-iJi^n y h;HrV-9-2 5 7 0lWif 
ic^o'v^x, 1 7 5 0^->/^-7^ft3cL, 

"H" l"<)V<Dm-%Zy'*f-m$hW 8 1 4 

[0 0 7 9] 7*.-if-WJ^lSR 8 0 5 (4. HI 7 IC^ Lfe ± 

a ic> mft*- k** r*s»*- kj r-*nify**- 1 7 

>J T*I4, *^^-7^T-iD^*ffi^3'-l'-7 8 0 1 2 CO 

* -f a r ? h b#Pp^ -ea i #) Ja±l««-r * 

*N *4vli,^7«l^'fv8 0 2 1 »?-fA7 

? m#ng (^nis^t?»4 3 53-) ja±«tt-r4fc, 7*** 

-1 75^tvi:f4o r^ihf&jt^e- KO*2/'C^- 
>J T*t4, &'X$tiX &(->-? (&'K*-7) T% XD-y h 
;Hr>-9-2 5 7^'b^Ailf'?-i:J: ij^ny h^ggft** 
"0" T-*^, ^o*iS-b>-9-5 5^P><0A*#^-^ J: 
"5 7&fTfl5tSB 7 0 1 0 k m *l* , 7* 

-9"*- 1 7 5 i±>iz-rz 0 \T4 Y)V7.4 v+*z- KJ 
T-(4, 7 A>o^fS# 1 #Bl±Ilt 4 t > r-y 

- 1 7 5 4r*>U-r& 0 r-»f-re»«B8 1 4 (4, 7*^*- 
$ljffll^8 0 5<om7tim-?-A J "H" U^;HC^-6fc, 0. 

[0080] £<DJ:-5K, *Hife®g8W7*-)f-«IJI9-e 
14, rfltJhffeJi*- KJ t?OjfefT + t;, "PiJxffaS&X* 

(*HM©ffiT'(4, 3#£l±) (x>v>#ih) 
S:»v>?>it*t % rfltJhftJl*- KJ 9>Wfe*9-~siP 

|b]B#K, T-i W yfZtm-r 1 7 5iZ± 

*)mH&%izm*a2tl2>o Lt#oT, Ste^l4-7*-9-'-lc 
lEtLT^J'-J'X-f 7f 2 5 8 *!&X-tZ>tc.W, fj 

[0 0 8 1 ] 5^mmiJf«ffl5 5 0 0 <DKm&ft®M%t> 502 
T-(4, xn -y h;Hr>-^2 5 7 *f,OA*itt 
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>-9-2 5 5^f>OAMtUJ: •? , * iS^* 0 4 o x *) -k 

* o t fgfSc lt i -> a v v mmmfttfiza'vi'Z. 

[ 0 0 8 2] ftig&fttft&lflS 5 0 3 14, $l* 5 0+nf 

2 5 0 0 r p m) tlTO iil^ny h "gfl" 

MSl^>x^MtSo %tt«IIB«g5 0 4 14, mrlBSD 
^^•f^^ft-tSr^m-r^i: 6?>?-fv5 0 4 a 

it?, U^l/-^l/^r-f77^f7 1 6 7i8JHLt 
'<-;>-r'J 1 6 8<95fc®mm&#l$<91 4. 5 V*»<b 1 
2. OV^fiT^-t^o 

[0 0 8 3] ±f25EE©Jffl)lc 4 tU4\ lfif#^ o y h 
«*Ctt*«J&WSTU &i&*Ef&*£EB 2 5 OOt^ 
g250^4l9t^e>$tL4^Vv r >O20 0<O»£lft 

tf > LTfltffiBiT 1 6 9 U v t ') Wftm 

**/MRKWlA&4 1 tc-Tttlf, teitMlii2 5 0 

[ 0 0 8 4] & 33, 3tmtUPlSB 5 0 4 14, HI 1 7 IZtf L 
fcJ: 6t?-f-75 0 4 aA^-fA7^ht^^ 

x->i?>mm&im&mim tenmrnm-en, 700 

Orpm) hi, W4-* a ? h jumBt&tii'J? 

■t-i) t, ^«$liffll^^lhLT5t*mJE«r#B#01 4. 5 

[0 0 8 5] 01 6Kisv»T, x^-^'; u-$ijf»£B4 
0 014, fFE&ifift*- K^ttfMi'-^KlSCT, fiff 
* - ? 'J U- 1 6 2 -So Ne-b 

> -9-2 5 1 ©fc$3HS-§-j&*7 * KU >^JlSlT*USe«4 0 1 
Miy&Sti&o 7-f K'J v^£lT*a3t«84 0 1 14, 
v > Ifitffi^^) 7-f K'J > ^EHK* (« x (4, 8 0 
Orpm) £kTX$>Z>t "H" U^Ol'OiE^iiiitlir 
h a AND1B4 0 2I4 7-f K'J> ^BLTWSgW 4 0 

fc, X^-^^^f 2 5 8©ttfff t©^lSS-HJ 
S-f&o AND0S&4 0 4 14, 7 -f K U > ^JBIT«J£« 
4 0 1 Offi^jf-tt, hJHr>-9-2 5 7 W^ffift 

tio OR0S&4 0 8 14, mrfS#ANDH]g&4 0 2,4 
0 4Oili^ffi^-c0^g^D^tB*^-S>o 
[0 0 8 6] OR UK 4 0 9 14, ftfls*- Kffl-f-S 

S^a^ffitJ-r^o AND0S&4 0 3 14, AND HISS 4 0 
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2<Ottj;trt§-§-i:OR®8&4 0 9 ©tiiTJif t <7>^S*»£ 
m*1-^»o ANDSB4 0 5I4, flTfE A N D 0S5 4 0 4 
OtB^jffi-^-t, «rK»fls*- KflTg-S 3 o i » t, HtrfB 
i&f^?->-ff-S§-S 3 o i b<ORfiflf t^lftttl} 
M4o ANDHS&4 0 7 f4, fflrSEttffc*- Kfi-S-S 

3 o i a , »^<^->«-f-S 3 o i b 454D f ORESS 

4 0 8<7)tti*{f-^<7?^iS«tai^J-t*o OR0S&4 0 6 
(4, Htrfe#ANDHIf5 4 0 3 , 4 0 5, 4 0 7<0|(ffl 

10 [0 0 8 7] :<7)i 0 ft**-*'; V-©JfPK4fU4, 
r*6»*-KJ £41/ T7-Y K;w^-Y KJ 4»ti 

OR1JS4 0 9<7)til*'(f-^^ "H" U^i^iWfAND 
®B&4 0 3**^ *-y^tt®t44o Lfc^T, i> 
v > BHE»**7 -f K U > ?'&,TX'h lj , h •> -rx 

?-^^^';f 2 5 8i ! lgfCJ: d^VS JtT AND 
ES&4 0 2 <^>m^J^ "H" l^;WZ&*i, 7-9-9') 
U- 1 6 2^11^^^-?*-^ 1 7 1 J&*jgl&S*l. 

20 [0 0 8 8] *7t, rfltJhf&Jt*- K«>» W<^->J 
T(4, AND0S&4 0 5^ ^-r/Pttffit k&o Ltz 
^oT, i>5?>EHaR36«T'f K ') > ftXTX'h *) , * 

ix^7f2 5 4 a** >#tn (ate#74 j v- h izmm 

>f) -C^o y h;P**ra^*t* AND0S&4 0 4<OHi 
^J*« "H" U^JWt^O, X9-9W-1 6 2A J ii 

L-c^^-^^e-^17 1 **jett?*t4 0 
[0 0 8 9] \Wjt5km*-V<D%i2>t9- 
>J T*(4, ANDEIS&4 0 7 - y^WM t %Z> 0 

Ltztf^X^ fJIfi#ANDIS]f54 0 2 , 4 0 4<OV^-ftL 
30 "H" V<)Vt tah t , X^-^'JU- 1 6 2 34*ig 

ilLT^.^-^^e-^17 1 ^jgi^il^. 

[0090] &±m?7>7ftfflnmi o o o»4, ^> 

W&±.n<ni) A-ty-r l 5 5<DWnxm-%. oi^? 

>9ftmi$.W.lZfc£X7s9-9 ') V- 1 6 2 434 0 f i£|£ 
'J V- 1 6 2 a £f&lJ#PL, ftiE-f ^.HffgO^ 9 > *ABt 
tiLm.X-^>*J>i&±.2-t& 0 *A-tVtl 5 5(4^5 

^^ftaea^iftesaiKiiW'friifi-s- "h- , ies 

5 5 -cfcta $ n^c ^ 7 > ^ AflEte««ai«-f-»4«tihW3e 

40 1 0 0 1 KA2jSft£a Wtkmfe9 4-?\ 0 0 1 

t4^ y >7ftm.®.&tfw&.mmzibz,z t zm-tm^ 

"H" rt*F£OB*HIT x OW*t«F$fLfc i: § 
irANDHKl 0 0 

[0 0 9 1] ifc^SBl 0 0 3 1C14N e*>t2 5 1©t 

ssm^xn $ n, icoit^asi o o 3T-t4, ^7>* 

>^W[H]!t£8fc4 <, ^7-f K^B^KJ: •) 
S <K56Sitfc*ilSiae*f:Nref t ^ > ^>lffllE»N e 

f &.±0>t #lCt4^>v*>^*> : Sr*i-^i-f- "L" * 
50 ffi^-f&o i>->*>mfE^N e4f£ig|B]G&Nre 
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f &m<Dt£\z\$x.>y>iim*y*n't^ "h- £ 

&t)1rZ> 0 itWLUl 0 0 3 7^<0{I^-J4ANDH]g&l 0 

0 2 KA:ft£*t&o 

[0 0 9 2] itz, Witn^ 4 v 1 0 0 1 AT 
M§^4£ ^tl^e^*^^ 1 0 0 4 tzA^J^n 
£o ^ir^-T^l 0 0 A\±W±.mfc* 10 0 1 

[0 0 9 3 ] AND0K1 0 0 2 *5^^^^^ v 

1 0 0 4<DtiMjm^, khlflZfi 1 5 5 0ttB 
41-5§-l4AN DISSS 1 0 0 5£A#S*U AND0S&1 0 

o 5 »i-n.^om*«^^aft^m* u u^aifo 

14^ 1 0 0 6 r~K&2tixm& 1 ) U- 1 6 2 a 

[0 0 9 4] £ ^tei^oT*^^ 1 0 0 4<D&jjm 

^14, AN DBS 1 0 0 7 KA*S*i& 0 ANDBS&l 

0 0 7 ^tt^Aii:i±, 'f^-^ 1 0 0 8 S:^Lt 

1 0 0 7«OW;fctt;**-* U 1/-©J®SB4 0 0<O OR HI 

ftffi 1 0 0 0 Oftfpli $ £fftiM-*o 

[0 0 9 5] /W**-*fMftPSB9 0 0"CI4. N e -fc> 
t251 *&*>ffi2HB-g-;iJ*N e*PJ£§B9 0 1 KXJjZti 
£ 0 :M e^J^S59 0 1 14. ^>v>@]^^^ffi 

9 U I/- 1 6 4 iHMo lOJ:^ &fl|]RK .fcfitf, 

[0 0 9 6] *WUP«B6 0 0 Trl*. Ne-t> 

t251 tf*fc<Offl;fcM^**N e*Ujc«6 0 1 KA2>£n 
-So £<*>Ne*PJ5E«6 0 1 li> x > v > EWEft^Jclit 
VATXhht "H" l/^;^e§S:aiilt4o AN DHI 
ft 6 0 2*4. tS^>f7f2 5 4«mNefl^ 

6 o i offiae^fc*)*3a*m*?-&o andik 

6 0 3(4, AND@ffi6 0 2(7)ffiMf, fliFfEttfls-*- 

Kum^<Dmmm*x?>;u 2 5 6kih 

2j1-*o >f 2 5 6 (4, a*^-^^ 

"L" U^;WC&& fcj»*TU "H" fc/5C 

[0 0 9 7] 1"&;b*>. >f >vt-^2 5 6 

t4 rflfih^il*- KJ ^^WCMt^Ot, 
#ti**>>^>r>f >v^-* 2 5 6^*^LT^*U4\ 

[0 0 9 8] #cK. $&t&B#^i:^#itP#0^*-*^- 
* 1 7 10«IftpSr»ttl»CS£Wr*o *IWOx>y 

tee#<7)fti?r h ;v ^ $ v^fif J T-0 ^ 7 > ^ y 1 7 



(11) 45BSJ2 000-283010 

20 

hffiteS^r/c^ ?ScitoXA9-9*-9*]E&y3ftlzm 
iv*3Pp1H,£rt**&o *<Otz#>* JfM^iL&f?)* 

^ttcJ:oT. — a«Pik«F^W*6»«F^tt. tztz%\Z9 
7>^vt7 F4riEes*-C56JtS*&ii:**t?*&o 
10 [0099] 12 1 9 (4. **-*^-*171 ^itjBf O 

7>^AjR* f ffi«±?EjftC/T<?!>^fflr4 5 OK- 6 3 0 
JSiT^|EH"C{4#ffih;i/^f4/h$v^ 0 L**U EE£S_t 
?E^C/TO^mT9 0 ft- 4 5 0 £TNi*« b 14:*: 

#khe«±^£c/t<&3MU 8oareti#«b 

#X/TO#Hu*C(4*@h;w^^§ <> isS-t-eSEfc 
±*E,«S O / T O^fTt? f4fi£ffi h ;u * S 
20 [0 10 0] f^t, **ttJ&S|-Cli. e«±je^:c/ 
T(7)^mF9 0ft*^Sf«±?E^O/T¥«r9 0SiT\ 

^A-fevt^aiil^ "L" OES^rlEK^i: 
U SEffi±^*0/TO^li5 9 OKrt*5>ffiKiJi5EjStC/ 

"H" OEW*«IE««ti-*o ^LT, S&»«if^fcL 

**jE«ffli*^*i, fc ^(4, ^*&f&l$frCI4-eo*7>^ 
fifi^^-X*-*^-* 1 7 1 £@$e£-£Tx> y> 

tz'ik, 7,9-9*-* 1 7 1 4riSfreS^:TH&faiEK®^ 
it^7>^MEi^f^t^ 0 -Ut, ^co$& 

<o 

[0 10 1] ^>i?>W±M<r>*9-9*-9 1 

7 1 0»ftwfca60*SS:KWt 4 0 B 1 li, X*-* 
^-M7 1 OIE^ISIUS. 1212 0, 0 2. 1 141*0^ ^ 
ht*^ 0 12 1 KiSt^T. ^A^r>tl55 
40 li*Ayt7h69^U7^^72a (C*tffil LTB2«S 
tLTv^o 121 6 UHLTSiWLfcJ: n ^> ^A-irV* 
1 5 5(7)tffii^<J:(/Ne-fe>t2 5 1 0^mif-^f4 
ffjt^^^>^ftiW»«Bl 0 0 0 ^A*S*t*o ifc, 
^^-^'J W-$IJfflJS|54 0 0 ^(4^ h 7^^f7f 2 5 
9i34:^*-*X^ y^2 5 80t> • ^ 7lf^A 
ytJ?;fx&o -n^>, ^ih^^7>^ftWJfflI«|5 1 0 0 0 # 

ftafi'Jl/-162a (WT^ fJlz-RyBJ 
^) . &£ZfA?-9 V 1 6 2 (i^T. fJU-R 
50 yAj tv^) #m»2tl&o 
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[0 10 2] — X*-*^e-* 1 7 1 li'J U-R y 
B693I1 <7)gifR y b 1 ^iMT'J U-Ry A<Om*R 

jftR y b 2££?/ffifcLR£^L-r 'J U-R yAOS^R 
yaCg^?iiri/^o "J U-R y AOg,fiR y a CD fife 
itt^7f 'J 1 6 8©^^if Sfcfc. 
/<7T'J 1 6 8Ov/ft^^liS|EiK0g*R y b 
1 <7>#g/3 (NO SO j3 «fc ^R y b 2 OUtSS (NO) fPJJ ICftffi £ ft 

[0 10 3] Z.<Dm&K&\,*X, 'Jl/-RyA#*> 
T% y U-R y B#t70Wli, X*-*^e-? 1 7 

i uti^enRR^isi^sstt^stttLT*-^ 1 7 1 «±ise 

"f^o — 'J Ix-R y Art**>t\ 'Jl/-RyB» 
g 1 45*0*1* 2 ©SfjflCR y b 1 , R y b 2 

Hfi^enRF^[S]nm^S£ar^e-^ l 7 1 (iiEtei- 
£ Q U U-RyA#t70k £ti*?-*^-? 1 7 1 

[01041020,021 K33V*T, rtAHrV* 1 5 

«aLT^n»rtJflBffih«i3c^-f ^ 1 0 0 1 AT 
■> h LTJ.>y>«WB*««** , *>fc:ft*o fit, 
-tO^fe^jeWWT y («x.tfl#) Mtlrffi*>fvi 

0 o 4#*>*ciori»K«=nr«-s-**ai»s<i. 

RyAW>i:44 0 i'cot § * 9 > * AKffilliijSte 
S«"C*^7t*. "J U-R y Bli*-7K£oT43l9> X 

-^n iWm-f&o i 7 l^ieir 

9 7 > * ftJKffi«**iElE««*i o & <b A -tr >-9- 

1 5 5*iiEte«*ttm«-S-oS " L" SrBtfJU 

y u-RyA(it7i:^^^:tt^ fuffiA 
NDH1IS1 0 0 5 0AtlO-o^ "L" i:4-9T'Jl/- 
RyBlit>i:i^ 0 oi &jElte«fc«9«xfc;lx*o 
[0 10 5] £<bK, $HIflt-(i, i>y>flcjhl* 
tcx*-?^-;* l 7 1 SriSfrC?^r^^> '^OJ: o £ 

ffi*?ftTV/*4o ***JBIR-e»±, ««EHte*?>^7> 
^^ 6 ;M P C £*&mi-& i t©l*HT p c Kgo'v^T* 
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* 1 7 1 *HB*JWfcffiLS-frfc£: ^^>^W(i 

[0 10 6] ^7>^«*jE<E««0»f5cffi« 
TMSjLS***:*. WfE^WTpc^ 
fgMTA («x.tf0. lfM * ■) fcft^**, CO 

1 7 1 «:#it$-£* (02 2 
(b) ) o — itt<EBB*&^?>^7>^^<^^PCS:« 

10 Ht. iOffie«*rto^ 7 > ^^Ji/^ P C *«HJ Lfc 
Vk> SbCSHTBOHI^*-**-* 1 7 1 £fE»L 
T#ik2-ti:£ (02 2 (c) ) o 
[0 10 7] &^0^7>^;l^PC<^£bBf tiE 

i-^B#r B ^ji>v>^ihB#olt14^ J: 

#& 0 *£T\ iO»ttS:4i:4iWI|mS:l*fflTA 

20 tLxWifc-tzztizxy)^ mmTA&>±o&mz£y) 
?7>?ni±jEnfcmzmmL&z>o mmz, m&<D$$ 

?%&TAl<zffitz%\'^ihlz^>i/yZW±Ltz<DXi l ±, 

mtw+frizft btL??7>?ft tfiE&mmzm *> % 

^tiit^tcx^-^^-^ 1 7 1 £#ih£^&o 
[0108] ? ^^^-^^-^ 1 7 1 a>iiMKB# 

30 O^K^fr^T* 1 7 1 £#lh£-tf-& 

S&»iltt^ J: *S^**d t#4v^ 0 

[0 10 9] ^^^r, ±IE»J«I«:0 2 3(7)7n-f^- 

Sfi, ^>^>f7f 1 7 3***>«kftsn*fcHfrS 
tv> S&»ftUfti«i^^-^^'f v^ 2 5 8***>-e. 
XF7yx^7f 2 5 9***>H4ntfH#6Sft& 0 i 
40 f, Xry^Sl TMi. * A-t>* l 5 5^*t:i: 19 

^ 9 > ^ nm&wtm&mm-iE&mm-tfmm $ n 

7>^yt7H2 £!Efc2-££o i" Xx^y 
S 2-Ctty U-R y B t^vtCLTiEteEIB^OffllRx. 
^^fT^o ^f77 P S3TMJ:N7Tp^7^-F^ 
ATV-fS 4"C«iy U-R y B<D&&%WL<Dtztb<0 

nmt ii*jBiaLfc^s^*fl»fi-*o wimt i* f ga 

7^S 6TI±>J U-R y A**>K-r*o -tticj: 
50 ot77>^>r7M2 iiJE$Ei-^>o 
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[oi io] ?7>?&m&Wi't>m&mmz$>ti 

lWfy^S1^5)XfyyS7i:l^ 'JU-RyA 
Z*y\z-fZ>o z tilz J:ot^7>^yt7 h 1 2 £i£ 
C^-ii-^o ^T7yS8tl^A-t>tl 5 5<£>ffi*K 

**U8I)1- & o IE*E^it £ TAME S ft ?t 4: & If* 7 

7 "/S 9 Kit*, y V-RyB4:*>fcLTjE<E*BM& 

[01 1 1] Xfy7 p S10Tii^^-^^'f7f 2 5 

8 3ft** 7*5*3»*«Kf Sit, l(Ef^ * - h * >f 7 * 10 
2 5 8 *gt-rt, :^Wt^i^ot^77ysi 

1 Kjfttr 0 Xr7rsi 1 T-tf'J V-R y A£*7K 
L. *7 7 1 2 -Cti^-f vT p h 

nt ii«aLfc*s*«:fl»t-5o nmt 

fcSr^lf^fy/S 14T*'Jl/-R y B£*7K-f £o 

[0 112] tett«l»^»*>ixtf. ^W»»B«:fflgy 
L UT7/S16) . *ft-Ffttf>ftfl«U o 

ffli (^t7/si 7) . ^m^jffli Uf7ys is). 20 

a6K*77 1 KiitrrtN i>y>ffjhtHlf* (fftX) 

[0 113] #:K. J.>y>flfjhW«lO»a*:KW1- 
&o i2 4^7d-f hK*5V*T. Xf77 P S2 1 

ie«««^iE*E»*^***09J S ft So IEIE««T?*fttf 
^7-7^8 2 2 1:1^ 'JU-RyAi:t7i:t*o - 30 

mmmt&x-$>tt\x?s7- v?s 2 3 Kit*, uu-r 

[0114] X77/S22 K£cV>T. ^77^S24 
n>f7f 2 5 8 i*t>^ h 7 ~/7. << y -f- 2 5 

fe»*fti*«SLfc4?)lW7 7ys 2 4 ai:itr 0 * 
77/S24 aT?Ji:^7>^AJKee^iEeS[«^ifiK 

*. ®ei«*t>l^77yS7 (02 3) natro * 40 
7 7 rs 2 4 a oftii: i 0 i>y >M«, 

* ft * L fc»<frt? i ^ cofljglj fcfi 1 o T#RKJ& £ T 
i££ 0 ^777 B S25-^777 8 S28I^777 P S 

2-s 6 tra— ojaa-c*^^-t?si^ti«BS-r&o *7 

7 7"S 3 0t(ix> v > ^ii/: ^5^^*iJSU $ 

ft. ^>y>«iil?n/:^ibl^77ysi 1 (El 2 50 
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3) Kittfo 

[0115) i/:, ^77^21 -eigKfcJpJglJSftT 
*77 "/S 2 3tV U-R y A£*>KL7t£«blf. * 
77/S3 1 Kittr 0 *7 7 7"S 3 1 t^JiifiteBate^^ 
^ 7 >^n°;u*o£ »9^7>^-t>-9-l 53 <D^ffim;rj 

a*** ix-<ommz&mi-2>tzit><D9 4~?t c 

h£-££ Q ^77/S3 2 7 > ? 'OlsXitiithL 

[0 116] ^V^^fc&ffiLfc&^tfX-r 7 7" 
S 3 3 Kit*. ^7Tc £^it£-££o ^77^S3 

^**5**«|gUi-fto X77yS3 43&m o£l) 

ifiteBBte^fe^WMJ: o i>&^mm*m&Ltz&iz? 

7>?s*)l>AitfimLtz<DX-&tll$, ^77/S3 5i: 
it*. , Jl/-RyA^t7i;f^ 0 'Jl/-RyA^7 
K&fttf. ^^-^-M 71 ii^ih-T^o 1 
7 ltftfjLLfcfft, 1Sttt:J:^T^7>^yt7 h 1 2 
tiUlteLT^jt-r^o £^«fc3Kffi<EWte*fc^&*W 
TA^IIl/:It:^7 >^ 0 ;l^£1&ffi LX*9-9 
1 7 1 S:flCihS*fc»^li, ±i£Oi: ^C, ^7 

> ^ ftKffittOTEIEfiM ^^i^:xyy >**fltjt1" 
&o ^77yS3 6Tii^-7Tc^n7h.t^o 

[0 117] -7j\ X77/S 3 3ri*g^CD»<£\ oj 

•9 ?> sb#m-c * 7 > ^ ^fr* £t&m l fc*^ 

*7 7 rs 3 7 KJtA>-e* -f vT c i 'J -fe y 
W<tz\Z* 4 c ^- h ^-tt^o ^777*S38t 

*t*J9Ji-*o ^T7"/S3 8^m ijifiteHte 
*&^3ei»BITB*»l»BaJ f jBa46tf^ ^77^3 5 
Kit*. , Jl/-RyAJt7i:f^)o 'JU-RyA^t 
7(:itiif, ^^-^-^-^ i 7 l tificihi-^o ^ 
1 7 1 *«#ifc LrtrflL WttK J;ot77>^yt7M 
2tiIllfSLT#jki-4o -<0<fc -5 ^aMEB»*5>Tjei* 
N TA^lJgf 41r^ ^ 7 > ^ s^frX ^ML fc»>fr 
ii. * 4t»ttT?*ijEIE««HS & - t 

^^v^<7)T% $ <b KWfPAT B /fit* ^-^^e-^ 1 7 1 
^lfiHT77>^y^7 h 1 2 *iEIE««^iija? 

[0 118] 4i3. *77 ys 3 2 T^S^Oii^. 
0^7 > ?s*)U*r<D%iteim%i L.X?7>? 
tBL4^o/cJ|^7 7ys 3 9 Kit*. jE<EW*£ 

aLfc*s*^2pjai*ffdo ^tr. z.cDmmtf&fc* 

bl^7 7 7'S 3 2Kittr 0 ^ ^77. X77/S 3 9 

^#3g*«b«f. 1 7 1 SrflCitS-fr^fc 

^777 p S35i:y>>7 P LT»Jl/-RyA^t7 

[0119] ±aoHtfi»JBt?tt. nyt7F69(0 
ffiB«:^tBi-&*>-t>-»t 1 5 5<7){HJi:$oVt7 7 

> * ft «tt«**IE<E*« H ^iJStea* t * & * * fl 
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[0 12 0] 

l*9!o»*] El±lfi*LfcJ:dK, M l ~ 4 

-ft-C^aaara* (&IE«tt) C&ofcfcStiU -toft 

it (iEC«tt) KfH»S*Til< 4 ft 

MBfc K-J: * * > ->* > S&tt Sr a* * Kff 7 - fc £ 

[oi2i] ifitefliat^^iEtewmK^^v^ft 
[HiH©fiii|i&Bi9n 

[H 1 ] #»WO-Sltt?e!&fc**4a&»H«*>£» 
[H 2 ] 4- Jgffl Lfcx> v S 

[urn * * - * seifc-it*<offi-s«Ei •) (o^mm 

[H5] m2iZW;Ltc^>~>*><DA-Am~iQ<>fzm 

[16] x > V v -> U > y Kffl2<Olfflffiifffl0 

[H7] x>i?>Ov'r/ ^ y KJB iao JEiBWfffiH 

[El 8 ] i > v y<F> v 'J > ^ y KJSiawWffiBfffiBI 

[19] Siii^»eoKibfiO»fffi0r-**o 
[nio] &mM&$tw.<r>mh®mMmx-hz> 0 
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[mil] ^-w^tiissia^^-f »fffiia-e*^o 

[ill 2] ^ 7 

[Ell 3] ^7>^-t>-9-OESS:*"rjEffiBfffiiaT 

S> & o 

[014] «»«o-«M^|||r*«ttttffjh«0«P'> 

^f^O^#*jSS:^Lfcrn y ?0T*&£ O 
[Ell 5] ±«U»««oatE*^Lfcyny^H (-t 
O 1 ) T** 0 

io [mi 6] ±mmmm<DWtmzmLtz7*v?m it 

<D2) X~$>Z>o 
[HI 7] ±»J«lK«0±Si6f*«:-K*k LT^L 

[11 8] ttffc'*- KSJ:tf»f^<*->O#0*£ 

[IH 1 9] ^7>^ft*filt*fib^^^MM 

[12 2 0] *9>*£KteBftU«<0*-f 3 >^^~ 

20 [02 1] ? 9>?ftmZWMm<V? J * 

[02 2] ^^>^Aftffi««0«o»^SiWBI-e* 

& o 

[02 3] teiHW^n--^- h-cab^o 
[02 4] i> v^^jtSUta^^n-^^- h-C* 

[fiF^oi&W] 

2-*#:fra, 3 8-v-K 8 a 

9-^r;#7^, 1 2-?y> 
30 ^yt7K 6 9— *^yt7K 7 2 a — 

CJV-RyA) , 1 
6 2 a-iMEU U- CJU-RyB) ^ 15 5 A 

2 5 7*9-9 7.4 yf, 2 5 9—* h v 



1] 
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